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INTRODUCTION AND INSTRUCTIONS
INTRODUCTION

This bibliography is published by the Joint Technical Coordinating Group on Aircraft Survivability
(JTCG/AS) Central Office. The Joint Aeronautical Commanders Group (JACG) chartered the JTCG/AS.
The JTCG/AS organization is depicted on page 3. The purpose of this document is to provide a listing of
technical reports, which have been published under the auspices of the JTCG/AS. This bibliography
contains abstracts which are organized by date of publication for publications produced by the three
principal subgroups; Susceptibility Reduction, Vulnerability Reduction, and Survivability Methodology.
Administrative support publications, aircraft battle damage repair publications and publications pertaining
to aircraft survivability but not funded by the JTCG/AS are also included. An index for each of these areas
is provided following the collection of abstracts.

INSTRUCTIONS FOR PRODUCING AND DISTRIBUTING JTCG/AS SPONSORED
PUBLICATIONS

Any documentation effort funded wholly or in part with JTC/GAS funding falls within the publication
guidelines provided herein. They are:

1. All documents will contain a Report Documentation Page (Standard Form 298), which contains
an abstract of the content of the publication and distribution instructions. Cognizant engineers
will fax a copy of the SF-298 to the Central Office upon document publication (fax number (703)
604-1033).

2. ‘The final document will credit the responsible Government organization(s), the JTCG/AS and
Contractors, when used. This information, plus a JTCG/AS technical publication number,
which are assigned by the JTCG/AS Central Office, will be included on the SF-298.

3. The cover of the document will follow the design of the cover of this document.
JTCG/AS logos may be obtained from the JTCG/AS Central Office.

4. Parent organizations normally assign their own report number and provide for a review
process within their own organization. In addition, JTC/GAS Subgroup Chairmen will
provide guidance for document review and approval within the Subgroup.

5. Documentation standards in effect for the parent service (of the person sponsoring the
report) will suffice for the JTCG/AS standard.

6. Documentation distribution will include the JTCG/AS Central Office (1 copy),
SURVIAC (1 copy) and DTIC (2 copies) in addition to the distribution required by the
cognizant sponsoring engineer and his subgroup chairman, and the JTCG/AS Central
Office staff-member for that subgroup.

INSTRUCTIONS FOR REQUESTING PUBLICATIONS

JTCG/AS publications are special purpose documents initially issued from a distribution list.
Activities not receiving these publications by initial distribution may request a copy from the
Survivability/Vulnerability Information Analysis Center (SURVIAC) at:

SURVIAC Phone: (937) 255-4840
AFRL/VACS/SURVIAC Fax:  (937) 255-9673
Bldg 45, 2130 Eigth Street, Suite 1

Wright-Patterson Air Force Base, OH 45433-7542




REQUESTING INITIAL DISTRIBUTION OF JTCG/AS REPORTS

Due to the nature of most of the technical reports produced by the JTC/GAS, a widespread
distribution list is neither necessary nor desired. Therefore, a standard distribution list for
JTCG/AS publications does not exist. Each publication is distributed based on its content and
requirements known to the sponsoring government engineer, his subgroup chairmen and the
JTCG/AS Central Office in that order. Classified publications are distributed based on
established need to know. Unclassified SF-298’s will accompany all publications. The JTCG/AS
Central Office will maintain the Survivability Specialists Data Base which will be considered
when individual report distribution lists are constructed.
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Vulnerability Analysis of the A-4M and AV-8A Aircraft to Selected Threats (U)

Error Analysis of Presented Area Computation Techniques

Vulnerability Tests on Operating Power Train Components of an
Intermediate-Size Helicopter (U)

FASTGEN/COVART Sensitivity Study (U)

Joining and Repair of Heat Resistant Composites

Digital Infrared Seeker and Missile Simulations (DISAMS) and Related Software
Air-to-Air ARM Countermeasures Program (U)

Powder Pack Fire Protection for Aircraft Dry Bays

The F/A-18E/F Live Fire Test and Evaluation Program: A Comprehensive
Summary (U)
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Report No.:
JTCG/AS-00-S-007

N/A

Report Classification:
Unclassified

Title: Digital Radio Frequency Memory Specifications Validation
Issued: 5 OCT 1999 FINAL

Sponsor: Performing Organization:

George Gonczy Raytheon Technical Services Company
AFRL/SNRW Bldg 620 6125 E. 21st Street

2241 Avionics Circle RM N3F10 Indianapolis, IN 46219-2058

Author(s):
N/A

Abstract:

The design of a Digital Radio Frequency Mewmory (DRFM) board using a Field Programmable Gate Array (FPGA)
is described. It is an FPGA based DRFM with dual 8 bit Analog-to-Digital (A/D) inputs and dual 10 bit
Digital-to-Analog (D/A) outputs as well as 80 bits of digital Input/Output (VO). User defined switches and Light
Emitting Diode (LED) indicators, 4 each, are provided. Maximum flexibility and reconfigurability is achieved by
routing all external I/O throguh the FPGA. A Zero Insertion Force (ZIF) socket allows for the use of Xilinx FPGA
devices in the 4000 and Virtex families. The Virtex series is especially suited to DFRM applications since it has
dedicated blocks of Dual Port Random Access Memory (DPRAM). The oscillator is socked thus allowing the user to
select his own sample rate, which can be in the range of 25 to 125 Mega Samples Per Second (MSPS). The board is
intended for experimenting with DRFM bandwidths up to 100 MHz for In-phase and Quadrature (I-Q) and up to 50
MHz for real inputs (dual DRFM capability with real input). Anti-aliasing filltering must be done externally. The
large gate capacity of the FPGA allows for including techniques generation functionality as well.

Report No.: Report Classification:
JTCG/AS-00-S-006 SECRET/NOFORN
AFRL-SN-WP-TR-A999-1117
Title: New Laser Beamrider Missile Countermeasure Concepts (U)
Issued: September 1999 Final Report 4/20/12998 - 08/31/1999
Sponsor: Performing Organization:
Sensors Directorate, Air Force Research Laboratory, Lockheed Martin Tactical Defense Systems
AFMC 1210 Massillon Road
AFRL/SNJW

Akron, OH 44315-0001
2241 Avionics Circle, Ste 2

WPAFB, OH 45433-7304

Author(s):

William Lappert, Dr. Gordon Schmidt, Dr. Stavros Androulakakis
Abstract:

(U) The concept of a destructive expendable as a means of aircraft self-protection is partially tested. Static warhead

arena tests and dynamic live-fire tests are performed against threat missiles to examine the effectiveness of small
blast/frag warheads against anti-aircraft missiles.
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Report No.: Report Classification:
JTCG/AS-00-S-001 SECRET
Title: Active Core Exhaust Control (ACE) Phase II CRAD Threat Analyses Progress
Report
Issued: March 1999 Final
Sponsor: Performing Organization:
The Boeing company
Airlift and Tanker Programs
2401 E. Wardlow Road
Long Beach, CA 90807-5309
Author(s):

Roger Honacki
Abstract:

(U) This report summarizes the result of an AFRL/Boeing Research and Development Project. This report
documents progress toward quantifying the potential survivability improvement offered by the ACE technology.
This technology pulses air at a high pressure into the sides of the engine core exhaust flow to mix the core and fan
exhaust streams. Simulation results indicate increased survivability against IR threats.

Report No.: Report Classification:
JTCG/AS-00-M-003 Unclassified
SURVIAC TR-00-03
Title: Expansion of the Component Vulnerability Analysis Archive
Issued: July 2000 Final January 1998 - July 2000

Sponsor: Performing Organization:

JTCG/AS Central Office Booz Allen & Hamilton, Inc.

1213 Jefferson Davis Highway, Suite 1103 4141 colonel Glenn Highway, Suite 131

Arlington, Virginia 22202-0000 Dayton, Ohio 45431

Author(s):

Bennett, Gerald (SURVIAC)
Abstract:

One of the most critical and debated inputs to the nonnuclear vulnerability analysis process is an estimate of the
probability of kill given a hit (Pk/h). The Pk/h value is unique to each target design since it is a function of both the
componenet response and the response of the target given that component response. For example, loss of thrust of a
turbofan engine can result in the loss of a single engine aircraft, but may not result in the loss of a multi-engine
aircraft.

This Pk/h function can thus be defined as the product of two probabilities; the probability of component damage
given a hit (Pd/h or Pcd/h) and the probability of achieving the defined target kill given that component damage
(Pk/d). The Pk/d function is unique to the component installation in the target, while the Pd/h (or Pcd/h) is a function
of the component design. )

Since the Pd/h (or Pcd/h) is dependent on the component construction, estimates can be made for specific component
designs and used in analyses of their installation in various targets. In order to archive these component vulnerability
data and the associated methodologies the Joint Technical Coordinating Group for Munitions Effectiveness
(JTCG/ME) and the Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) initiated the Joint
Componenet Vulnerability Project (JCVP). As part of the JCVP, a Component Vulnerability Analysis Archive
(CVAA) computerized database program was developed. This effort was to populate the CVAA with data and
methodology on critical system data and analyses for aerial and ground targets.

This report documents the collection and incorporation of added data and methodologies into the CVAA and the
associated "lessons learned” during this population effort.
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Report No.: Report Classification:
JTCG/AS-00-M-002 Unclassified
N/A

Title: Accreditation Support Package for Airborne Radar Detection and Evaluation
Simulation (AIRADE)(ASP-I) (U)

Issued: S June 2000 Draft 2000
Sponsor: Performing Organization:
Naval Air Systems Command Joint Accreditation Support Activity (JASA)
Air4.1.8. (JTCG/AS) Naval Air Warfare Center Weapons Division
1725 Jefferson Davis Highway Code 41810000, China Lake, California 93555-6001
Arlington, VA 22202-4102
Author(s):

Dianne Rindt, et al

Abstract:

This document is Volume 1 of the Accreditation Support Package (ASP-I) for the Airborne Radar Detection and
Evaluation (AIRADE) simulation, v.7.4.  ASP-I is designed to provide information on the current status of
AIRADE, with respect to its general acceptability for use. The objective of this volume is to provide the information
required to characterize the model well enough to provide an initial determination of its suitability for a particular
application. It is also intended to provide enough information for the reader to determine whether the model is
managed and supported well enough to yield consistent results across its spectrum of users and applications.

The information provided to characterize the AIRADE model consists of the following elements: 1) A
description of the configuration management (CM) baseline for the model, including version history, current version
status, model development policy, documentation availability, and a summary of configuration management policies,
procedures, guidelines and support functions in place for the model; 2) A summary of assumptions and limitations
inherent in the model; and 3) a review of the model's V&V and usage histories, as well as a summary of prior
accreditations. The degree to which each information element is complete and current provides a general indication
of whether the model is suitable for further consideration for use in a particular application.
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Report No.: Report Classification:
JTCG/AS-00-M-001 Unclassified

SURVIAC TR-00-001

Title: Collection and Incorporation of System Pcd/h Data and Methodology Into the
Component Vulnerability Analysis Archive

Issued: February 2000 Final January 1999 - February 2000

Sponsor: Performing Organization:
NAWCWPNS, CODE 418100D Booz Allen & Hamilton, Inc.

1 Administration Circle 4141 Colonel Glenn Highway, Suite 131
China Lake, CA 93555-6100 Dayton, Ohio 45431

Author(s):

Bennett, Gerald (SURVIAC)
Abstract:

One of the most critical and debated inputs to the nonnuclear vulnerability analysis process is an estimate of the
probability of kill given a hit (Pk/h). The Pk/h value is unique to each target design since it is a function of both the
component response and the response of the target given that component response. For example, loss of thrust of a
turbofan engine can result in the loss of a single engine aircraft, but may not result in the loss of a multi-engine
aircraft.

This Pk/h function can thus be defined as the product of two probabilities, the probability of component damage
given a hit (Pd/h or Pcd/h) and the probability of achieving the defined target kill given that component damage
(Pk/d). The Pk/d function is unique to the component installation in the target, while the Pd/h (or Pcd/h) is a function
of the component design.

Since the Pd/h (or Pcd/h) is dependent on the component construction, estimates can be made for specific
component designs and used in analyses of their installation in various targets. In order to archive these component .
vulnerability data and the associated methodologies the Joint Technical Coordinating Group on Aircraft Survivability
(JTCG/AS) and the Joint Technical Coordinating Group for Munitions Effectiveness (JTCG/ME) initiated the Joint
Component Vulnerability Program (JCVP). As part of the JCVP a Component Vulnerabiltiy Analysis Archive
(CVAA) computerized database program was developed. This effort was to begin to populate the CVAA in the area
of propulsion system data and analyses for aerial and ground targets.

This report documents the procedures developed for review and selection of data and the associated “lessons
learned” during this initial population effort.

Report No.: Report Classification:
JTCG/AS-00-D-002 Unclassified
Title: JTCG/AS Bibliography of Joint Aircraft Survivability Reports and Related
Documents

Issued: July 2000 Final - 1975 through June 2000

Sponsor: Performing Organization:

JTCG/AS Central Office JTCG/AS Central Office

Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103

1213 Jefferson Davis Highway 1213 Jefferson Davis Hwy

Arlington, VA 22202 Arlington, VA 22202

Author(s):

James A. Buckner, compiler

Abstract:

This bibliography contains abstracts of published JTCG/AS reports and related documents. It is referenced by title
and is organized by JTCG/AS Subgroup by year of publication. It is indexed by document number and by document
title. This issue supersedes all previous issues. A copy may be obtained from the JTCG/AS Central Office.
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Report No.:
JTCG/AS-00-D-001

Report Classification:
UNCLASSIFIED

Title: Joint Technical Coordinating Group on Aircraft Survivability
Organizational & Specialists Directory

Issued: May 2000 " Final 1999-2000

Sponsor: Performing Organization:

JTCG/AS Central Office JTCG/AS Central Office

Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103
1213 Jefferson Davis Highway 1213 Jefferson Davis Highway
Arlington, VA 22202 Arlington, VA 22202

Author(s):

Compiled by James A. Buckner, SRS Technologies, Inc.
Abstract:

The Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) annually publishes this directory of
members of the JTCG/AS organization and of government and industry specialists in the aircraft survivability design
discipline. This directory is intended to be a desk reference for the specialists themselves in the coordination of
aircraft survivability programs and information . No effort is made to validate or verify the claimed specialties
provided by the individuals listed. The data base for this directory is maintained at the JTCG/AS Central Office.
Changes are made when received during the year and a copy of the data base record is distributed to each individual
at year end for update purposes.

This update 2000 started with 384 records. During the update 63 were deleted, 175 were changed. 151 had no
change, and 65 new records were added resulting in a new record count of 386 records.

Report No.:
JTCG/AS-99-D-001

Report Classification:
UNCLASSIFIED
Title: Joint Technical Coordinating Group on Aircraft Survivability
Organizational & Specialists Directory
Issued: April 1999 Final 1998 - 1999

Sponsor: Performing Organization:

JTCG/AS Central Office JTCG/AS Central Office

Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103
1213 Jefferson Davis Highway 1213 Jefferson Davis Highway
Arlington, VA 22202 Arlington, VA 22202
Author(s):

Compiled by James A. Buckner, SRS Technologies

Abstract:

The Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) annually publishes this directory of
members of the JTCG/AS organization and of government and industry specialists in the aircraft survivability design
discipline. This directory is intended to be a desk reference for the specialists themselves in the coordination of
aircraft survivability programs and information . No effort is made to validate or verify the claimed specialties
provided by the individuals listed. The data base for this directory is maintained at the JTCG/AS Central Office.

Changes are made when received during the year and a copy of the data base record is distributed to each individual
at year end for update purposes.
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Report No.: Report Classification:
JTCG/AS-99-V-002 SECRET NOFORN
SURVIAC TR 99-011
Title: (U) MANPADS Threat to Aircraft: A Vulnerability Perspective
Issued: June 1999 Draft Report 5 Aug 98 - 30 April 99
Sponsor: Performing Organization:
Air Vehicles Directorate AFRL/VACS Bldg 63 and AFRL/VACS/SURVIAC Bldg
Air Force Research Laboratory 45
Air Force Material Command Wright-Patterson AFB, OH 45433-7605

Wright-Patterson Air Force Base, OH 45433-7542
POC: Greg Czarnecki, AFRL/VACS
Author(s):
Dr. Kristina Langer, Dr. Jeffrey Calcaterra, Gregory Czarnecki, Lt Stephanie

Masoni (AFRL); Kevin Crosthwaite, Gerald Bennett (SURVIAC); David Legg
(SURVICE Eng.)

Abstract:

(U) Man-Portable Air Defense Systems (MANPADS) are arguable the most effective and economic antiaircraft
weapon system available. As such, these systems are proliferated worldwide and are the weapon of choice by third
World countires, guerilla units, and terroist groups. The infrared (IR) MANPADS threat increasingly inpacts
worldwide military planning and operations. During recent conflicts, the highly mobile, hard-to-detect, and
difficult-to-counter MANPADS often produced the majority of aircraft kills. This report reviews MANPADS
lethality and identifies the potential for economical vulnerability reduction solutions to assure aircraft survivability.
The report documents data gathered and analyses performed concerning aircraft-MANPADS interactions.
MANPADS are demonstrated to have many unique advantages and control a vast amount of airspace. MANPADS
are capturing an ever-increasing portion of battlespace, severely limiting low-altitude daytime flight operations and
ultimate mission successes. Manual vulnerability assessments on fighter, transport, and helicopter systems are
provided. While hits do not necessarily llelquate to kills, a high probability of kill is associated with a general lack of
MANPADS-capable vulnerability features. Several MANPADS-specific aircraft survivability solutions are brought
to bear. New and innovative solutions include notions of directing approaching IR missiles to least vulnerable areas
and specially-designing structure to prevent warhead fuzing. The underlying message is that vulnerability reduction
features contribute to overall aircraft survivability and casualty reduction. By designing in a proper mix os
susceptibility reductions and vulnerabiltiy reduction features, aircraft are provided with an optimal level of
survivability at the lowest possible cost.
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Report No.: Report Classification:
JTCG/AS-99-V-001 Unclassified
SURVIAC TR-99-006

Title: National MANPADS Workshop: A Vulnerability Perspective Proceedings, Volume
Issued: December 1998 Final, 15 - 17 December 1998

Sponsor: Performing Organization:

Joint Technical Coordinating Group on Aircraft Booz Allen & Hamilton, Inc.

Survivability 4141 Colonel Glenn Highway, Suite 131

1213 Jefferson Davis Highway, Suite 1103 Dayton, Ohio 45431

Arlington, VA 22202

Author(s):

Not Applicable
Abstract:

This report documents the proceedings of the National MANPADS Workshop: A Vulnerability Perspective.
Workshop objectives were to 1) gather and exchange information concerning aircraftt MANPADS encounters, 2)
compile a roadmap of current MANPADS vulnerability reduction activities, and 3) identify MANPADS-capable
vulnerability reduction solutions. Rotorcraft, fighter, and large transport aircraft were addressed in the workshop.

These proceedings are being published in two volumes. Volume I contains the unclassified briefings and Volume II
contains all classified briefings.

Report No.:
JTCG/AS-99-S-001

TR-99-AMCOM-R241-226

Report Classification:
SECRET/NOFORN

Title: A Study of Foreign Imaging Infrared (IIR) Processing Algorithms with Application

to Anti-Air Seekers
Issued: Sept 1999 Final 26 Feb - 30 Sep 1999
Sponsor: Performing Organization:
Commanding Officer Dynetics, Inc. Commander AMCOM
Naval Research Laboratory (Dr. Frank Barone) P.O. Box 5500 AMSAM-RD-MG-IR (Attn:
4555 Overlook Ave. Frank Hayes)
Washington D.C. 20375 Huntsville, AL 35814 REDSTONE ARSENAL, AL
35898

Author(s):
James Dawson, Keith Olree, Beth Lassiter, Sean Townsend - Dynetics, Inc.
Frank Hayes - U.S. Army Aviation & Missile command

Abstract:

(U) A survey of classified and unclassified foreign sources was conducted to identify key algorithms being
developed for use in imaging infrared anti-air missile seekers. Algorithms were grouped as either acquisition and

midcourse or terminal tracking. Forty algorithms were ranked with analysis and descriptions parovided for the top 5
ain each grouping.
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Report No.:
JTCG/AS-99-M-010

SURVIAC TR 99-001

Title: BLUEMAX IV, Release 1.0 User's Manual
Aircraft Flight Path Generator and Mission Performance Evaluation Model

Report Classification:
Unclassified

Issued: 1 June 1999 Final Report May 1998 - June 1999

Sponsor: Performing Organization:
ASC/ENM, Bldg 146 Booz Allen & Hamilton, Inc.

2180 Eight St., Ste 1 4141 Colonel Glenn Hwy, Suite 131
Wright-Patterson AFDB, OH 05433-7505 Dayton, OHG 45431-1662
Author(s):

Michael G. Bennett, Stephen H. Ames
Abstract:

This document is the User's Manual for the BLUEMAX IV program which provides information and instructions
enabling the user to run the model. BUEMAX 1V is an aircraft flight path generator and mission performance
evaluation computer model. It generates a description of an aircraft's flight status at user-defined time intervals. The
model can output these data in numerous formats suitable for input into graphics packages and other models such as
ALARM, ESAMS, and RADGUNS. The user controls the aircraft flight profile by either interactively entering
commands or preparing a set of automated commands in an input scenario file. Flight profiles can be made over flat
earth or over Digital Terrain Elevation Data (DTED) generated by the National Imagery and Mapping Agency
(NIMA). BLUEMAX IV Release 1.0 is an upgrade from the March 1997 release of BLUEMAX III Version 2.0 and
includes many new features including aerodynamic enhancements, an enhanced command set, new output file types,

and the new EAR terrain module (in FORTRAN 90) which allows terrain processing on both UNIX and PC
architectures.

Report No.: Report Classification:
JTCG/AS-99-M-006 Unclassified

Title: JTCG/AS ESAMS, ALARM and RADGUNS (EAR) Common RF Environment
(CE) Modeling Component Set Version Description Document (VDD)
Issued: 1 November 1999 Final

Sponsor: Performing Organization:

Information Directorate Science Applications International Corporation
Air Force Research Laboratory AFMC 4031 colonel Glenn Highway

Wright-Paterson Air Force Base, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse (AFRL/IFSD) (937) 255-4429

Author(s):

Kenneth Allen, David Bergman, Bruce Esten, Paul Hannen, John Laugenderfer,
Elaine Musick, Mike Sutton

Abstract:

This document describes the modifications made to ESAMS, ALARM and RADGUNS COMMON
ENVIRONMENT (EARCE) versions 2.0 and 2.1 software. In EARCE v2.1, the Propagation and the Antenna
Pattern sub-components were modified. In v2.0 EARCE was redesigned to be object-based. The sub-components
enhanced include Atmospheric Attenuation, the Antenna, Clutter Reflectivity, Propagation (Multipath & Diffraction),
Refraction and Terrain. It also gives software and hardware requirements.
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Report No.: Report Classification:
JTCG/AS-99-M-005 Unclassified
None

Title: Interface Requirement Specifications (IRS) for the ESAMS, ALARM, and
RADGUNS (EAR) Common Environment Modeling Component Set (CEMCS)
Issued: 1 June 1999 Final

Sponsor: Performing Organization:

Information Directorate Science Applications International Corporation
Air Force Research Laboratory AFMC 4031 colonel Glenn Highway

Wright-Paterson Air Force Base, OH 45433-7334 Beavercreek, OH 45431-1673
POC: Russ Nourse (AFRL/IFSD) (937) 255-4429

Author(s):

Kenneth Allen, David Bergman, Bruce Esten, Paul Hannen, John Laugenderfer,
Elaine Musick, Mike Sutton

Abstract:

This document is the Interface Requirements Specification (IRS) for the Common Environment Modeling
Component Set (CEMCS). It describes the interfaces of the components populating the ESAMS, ALARM, and
RADGUNS (EAR) CEMCS. The purpose of the CEMCS is to provide a means of stadardizing the algotithms and
software common to the EAR radio frequency (RF) models. It furnishes a framework for using the components by

providing an overview of the design metrhodology used to create them, an explanation of the public inteerfaces, and
engineering level details of their functionallity.

Report No.: Report Classification:
JTCG/AS-99-M-004 SECRET
NGIC-1144-0077-99

Title: RADGUNS Air Defense Artillery Simulation - Version 2.2, Volume 4. Data Manual
(U)

Issued: June 1999 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202 220 Seventh St., NE

Charlottesville, VA 22902-5396

Author(s):

Dwight G. FitzSimons, Ronald D. Williams, Susan R. Gordon, Steven E. Swier,
Richard F. Alley

Abstract:

(U) The RADGUNS- Volume 4. Data Manual contains the classified portions of the RADGUNS documentation set.
Section 1 provides the results of testing conducted at NGIC with the current version for comparison with the user's
results. Configurations of the weapon systems that can be simulated by RADGUNS models are provided in Section
2 along with classified data on radars, guns, and firing doctrine. Similar data on the target data sets, previously
provided with RADGUNS and available from SURVIAC, are included in Section 3. Users should examine this
information closely to ensure that signature and vulnerability representations meet their expectations as well as to
understand the limitations imposed by the data available. For classification purposes, the discussion on electronic
attack (EA) systems previously included in this manual has been removed and is available through SURVIAC at the

user's request. The discussion includes a review of the EA fundamentals upon which capabilities in RADGUNS are
based. Specific characteristics and realistic parameters are also provided.
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Report No.:
JTCG/AS-99-M-003

NGIC-1144-0076-99
Title: RADGUNS Air Defense Artillery Simulation - Version 2.2, Volume 3. Analyst’s

Report Classification:
Unclassified

Manual (U)
Issued: June 1999 Final
Sponsor: Performing Organization:
JTCG/AS Central Office National Ground Intelligence Center (NGIC)
Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)
Arlington, VA 22202 220 Seventh St., NE
Charlottesville, VA 22902-5396
Author(s):

Dwight G. FitzSimons, Ronald D. Williams, Susan R. Gordon, Steven E. Swier,
Richard F. Alley

Abstract:

RADGUNS is used to evaluate the effectiveness of air defense artillery (ADA) systems against penetrating aerial
targets. It can also evaluate the effectiveness of different airborne target characteristics (radar cross section (RCS),
maneuvers, use of electronic attack (EA), etc..) against a specific ADA systems. RADGUNS is a complete
one-on-one simulation, including weapon system, operators, target model (RCS and vulnerable areas), flight paths,
environment (clutter and multipath), and EA. Components of each weapon system are modeled at either the
subsystem or circuit level, including the search and acquisition radar systems, a set of antiaircraft guns, a fire control
computer (FCC)/servo system to aim the guns, and a crew to operate the system. The models are deterministic, or
transfer function type, rather than stochastic (probabalistic). Pulse-by-pulse radar receiver models process the returns
from the target (including multipath effects) and ground clutter. Probabilities of hit (Ph) and probabilities of kill (Pk)
are calculated using distribution theory. RADGUNS can assess many aspects of a weapons system's performance:
target detection, tracking performance (range-at-first-track, tracking errors, breaklocks, etc.), Ph and Pk, expected
number of hits, and detailed studies of system performance under many different situations, such as jamming.
Developed at NGIC for internal use and supplied to DoD agencies for on-site use, RADGUNS now has
approximately seventy-five users (agencies and companies) in the Army, Air Force, Navy, Marine Corps, and DoD
contractors. It has been selected by the JTCG/AS as its air defense gun model.

Report No.: Report Classification:
JTCG/AS-99-M-002 Unclassified
NGIC-1144-0075-99

Title: RADGUNS Air Defense Artillery Simulation - Version 2.2, Volume 2.

Programmer’s Manual (U)

Issued: June 1999 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202 220 Seventh St., NE

Charlottesville, VA 22902-5396
Author(s):

Dwight G. FitzSimons, Ronald D. Williams, Susan R. Gordon, Steven E. Swier,
Richard F. Alley

Abstract:

The RADGUNS - Volume 2. Programmers Manual provides the RADGUNS hierarchal call tree and the descriptions,
in alphabetical order, of the subroutines and functions in the RADGUNS program.
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Report No.: Report Classification:
JTCG/AS-99-M-001 Unclassified

NGIC-1144-0074-99
Title: RADGUNS Air Defense Artillery Simulation - Version 2.2, Volume 1. User’s

Manual (U)

Issued: June 1999 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division

1213 Jefferson Davis Highway (IANG-SRA)
Arlington, VA 22202 220 Seventh St., NE
Charlottesville, VA 22902-5396
Author(s):

Dwight G. FitzSimons, Ronald D. Williams, Susan R. Gordon, Steven E. Swier,
Richard F. Alley

Abstract:

The Volume 1 - User's Manual of the RADGUNS documentation set provides information necessary to install, set
up and execute the RADGUNS software.

An overview of the simulation, its organization and a description of the major changes in this version is provided in
Section 1. It includes descriptions of the various coordinate frame conventions employed that users should
understand to ensure proper set up and execution of the programs as well as correct interpretation of the output.
Finally, it describes the procedures for reporting errors or problems with RADGUNS or to request additional
capabilities.

Section 2 provides instructions on the installation of RADGUNS. Most users have hosted the software on
UNIX-based workstaions although the PC version is becoming more widely used. Instructions are included for both
platforms.

Section 3 provides instructions on executing RADGUNS on different platforms, including the proper initialization
of input parameters for various simulations types (e.g., SINGL and MULTT). It also describes the post-processing of
results used in the IVIEW and ModelU graphics programs. Lastly, this section contains a description of the kill
probability types that can be generated and the default conditions used when no user inputs are specified for a given
parameter.

Detailed descriptions and examples of certain parameters auch as radar cross section (RCS) and
presented/vulnerable-area (PVA) data for targets and flight path options are provided in Section 4. Signature and
vulnerability data are provided by SURVIAC for an array of targets for which such data has become available. The
validity lof those data sets has not been established or documented. Users should examine them closely and compare
them with other known sources before basing significant conclusions upon results derived from them. This section
also describes the nine built-in flight path options and the BLUEMAX flight path option that is useful for complex
profiles or target-specific maneuvers. The hill representation and scan-by-scan output option for examination of
radar internal performance are also described.

Data file formats and representative output file contents/extracts are described in Section 5. Guidelines for
analyzing results and producing data to be used in mission or higher level models are provided in Section 6. An
abbreviated list of references is included in Appendix A. A more complete bibiography is available on request.

Classified results of testing conducted at NGIC with the current version are contained in Volume 4 - RADGUNS
Data Manual (U). These testing results may be used for comparison with the user's results. Exact comparisons may
not be possible due to rounding algorithms, but measures of performance such as numbers of expected hits and time
in autotrack should compare closely with the user's results for the same inputs.
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Report No.: Report Classification:
JTCG/AS-99-D-004 UNCLASSIFIED
Title: Joint Technical Coordinating Group on Aircraft Survivability FY-2000 Program
Book

Issued: October 1999 Final - FY-00
Sponsor: Performing Organization:

JTCG/AS Central Office

Crystal Gateway #4, Suite 1103

1213 Jefferson Davis Highway

Arlington, VA 22202
Author(s):

Individual SOW Project Engineers
Compiled by James A. Buckner, ASI Systems International

Abstract:

The Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) receives an R&D budget
annually from the Office of the Under Secretary of Defense. The JTCG/AS is chartered by, and receives
direction from, the Joint Aeronautical Commanders Group (JACG). The JTCG/AS has a Central Office
which is the Program Office for the Joint Aircraft Survivability (JAS) R&D effort. This office is staffed
with full time personnel. All other participants in the JTCG/AS are provided by the Services for purposes
of coordinating and promoting improvements in combat aircraft survivability and to perform work on
funded JTCG/AS program projects. Annually, the Services submit candidate joint R&D projects to the
JTCG/AS for funding from the Program Budget. These submissions are reviewed by key personnel from
within the JTCG/AS and are individually ranked. These rankings establish the JTCG/AS Order of Buy
for the fiscal year. Budget guidance from OUSD for FY-2000 is $8.122 Million. This FY-00 JTCG/AS
Program Book shows the organization of the JTCG/AS, and each Statement of Work for candidate FY-00
projects. The Program listing on pages 3 through 6 shows all candidate Projects which were approved for
funding by the Principal Members Steering Group (PMSG).

Report No.: Report Classification:
JTCG/AS-99-D-003 UNCLASSIFIED
Title: JTCG/AS Bibliography of Joint Aircraft Survivability Reports and Related
Documents

Issued: July 1999 Final - 1975 through June1999

Sponsor: Performing Organization:

JTCG/AS Central Office JTCG/AS Central Office

Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103

1213 Jefferson Davis Highway 1213 Jefferson Davis Hwy

Arlington, VA 22202 Arlington, VA 22202

Author(s):

James A. Buckner, compiler
Abstract:

This bibliography contains abstracts of published JTCG/AS reports and related documents. It is referenced by title
and is organized by JTCG/AS Subgroup by year of publication. It is indexed by document number and by document
title. This issue supersedes all previous issues. A copy may be obtained from the JTCG/AS Central Office.
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Report No.:
JTCG/AS-99-D-002

Title: JTCG/AS Administrative Handbook

Report Classification:
Unclassified

Issued: July 1999 Final

Sponsor: Performing Organization:
JTCG/AS Central Office JTCG/AS Central Office
Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103
1213 Jefferson Davis Highway 1213 Jefferson Davis Hwy
Arlington, VA 22202 Arlington, VA 22202

Author(s):

Central Office Staff, approved by Service Principal Members
Compiled by James A. Buckner, SRS Technologies

Abstract:

This document has been prepared in order to provide uniform administrative guidance to members of the Joint
Technical Coordinating Group on Aircraft Survivability. The JTCG/AS is dedicated to providing a tri-service
approach to enhancing the combat survivability of aircraft. This organization reports to the Joint Aeronautical
Commanders Group (JACG). Funding is provided by the Office of the Secretary of Defense. Participants in
JTCG/AS projects are required to utilize this manual as their guide in the management and reporting of Research and

Development efforts funded through this joint program. This issue supersedes all previous issues. A copy may be
obtained from the JTCG/AS Central Office.

Report No.:
JTCG/AS-00-V-005

Report Classification:

D210-13501-1

Title: Ballistic Tolerant Stiffeners
Issued: June 1999 Final
Sponsor:

Performing Organization:

Naval Air Warfare Center, Aircraft Division The Boeing Company

Patuxent River, MD 20670-1906 Military Aircraft & Missiles Group
Philadelphia, PA 19142

Author(s):

Nikolas Caravasos

Abstract:

The objectives of the DoD Rotary Wing Technology Plan are to achieve significant improvements in fabrication cost,
structural efficiency and survivability. The use of Z-pinning technology on composite materials offers a means of
achieving thse objectives. This technolgy has demonstrated an ability to reinforce bond lines between composite
details. both impact and ballistic tests have shown significant improvement in structural damage tolerance as a result
of the use of Z-pin reinforcement. This report docuemnts the processes used to fabricate blade-stiffened plates where
Z-pins have been used to attach the stiffeners to the plates. The stiffened plates are representative of the aft fuselage
panels found on the V-22 Osprey aircraft. The report also includes a cost evaluation of the Z-pin technology. The
fabricated panels wre forwarded to the Rapid Prototyping Division of the US Army Aviation Applied Technology
Directorate for ballistic testing. These plates will then be tested for residual static and fatigue strength.
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Report No.: Report Classification:
JTCG/AS-00-D-002

Unclassified

Title: JTCG/AS Bibliography of Joint Aircraft Survivability Reports and Related
Documents

Issued: July 2000

Final - 1975 through June 2000

Sponsor: Performing Organization:
JTCG/AS Central Office JTCG/AS Central Office
Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103
1213 Jefferson Davis Highway 1213 Jefferson Davis Hwy
Arlington, VA 22202

Arlington, VA 22202
Author(s):

James A. Buckner, compiler

Abstract:

This bibliography contains abstracts of published JTCG/AS reports and related documents. It is referenced by title
and is organized by JTCG/AS Subgroup by year of publication. It is indexed by document number and by document
title. This issue supersedes all previous issues. A copy may be obtained from the JTCG/AS Central Office.

Report No.:

Report Classification:
WL-TR-91-3025 Vol I Part I UNCLASSIFIED
Title: Self-Repairing Flight Control System Volume I: Flight Test Evaluation on an F-15
Aircraft
Issued: August 1991 Final
Sponsor: Performing Organization:
Wright Laboratory

McDonnell Aircraft Company
Flight Dynamics Directorate

WPAFB, OH 45433
Author(s):

Urnes, James M.; Hoy, Stephen E.;Wells, Edward A.; Havern, William J.;
Norat, Kevin F.; Corvin, John H.

Abstract:

The self-repairing flight control system technologies consist of real-time reconfiguration and flight control
maintenance diagnostics. A "proof of concept” flight test/demonstration was accomplished on the F-15 Highly
Integrated Digital Engine control (HIDEC) airplane at NASA Ames-Dryden, Edwards AFB, CA. This report
explains the technologies as developed by General Electric and documents their implementation for flight test. The

testing is described and discrepancies between expected and exhibited system performance are analyzed. The effects
of reconfiguration of flying/handling qualities are investigated.
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Report No.:

Report Classification:
JTCG/AS-99-D-001

UNCLASSIFIED

Title: Joint Technical Coordinating Group on Aircraft Survivability
Organizational & Specialists Directory '

Issued: April 1999 Final 1998 - 1999
Sponsor: Performing Organization:
JTCG/AS Central Office JTCG/AS Central Office
Crystal Gateway #4, Suite 1103 Crystal Gateway #4, Suite 1103
1213 Jefferson Davis Highway 1213 Jefferson Davis Highway
Arlington, VA 22202 Arlington, VA 22202

. Author(s):

Compiled by James A. Buckner, SRS Technologies
Abstract:

The Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) annually publishes this directory of
members of the JTCG/AS organization and of government and industry specialists in the aircraft survivability design
discipline. This directory is intended to be a desk reference for the specialists themselves in the coordination of
aircraft survivability programs and information . No effort is made to validate or verify the claimed specialties
provided by the individuals listed. The data base for this directory is maintained at the JTCG/AS Central Office.

Changes are made when received during the year and a copy of the data base record is distributed to each individual
at year end for update purposes.

Report No.:
JTCG/AS-99-M-010

SURVIAC TR-99-005

Report Classification:
Unclassified

Title: Collection and Incorporation of Propulsion Data into the Component Vulnerability

Analysis Archive (U) .
Issued: February 1999 Final January 1998 - February 1999
Sponsor: Performing Organization:
NAWCWPNS, CODE 418100D Booz Allen & Hamilton, Inc.
1 Administration Circle 4141 Colonel Glenn Highway, Suite 131
china Lake, CA 93555-6100 Dayton, Ohio 45431
Author(s):

Bennett, Gerald (SURVIAC)
Abstract:

One of the most critical and debated inputs to the nonnuclear vulnerability analysis process is an estimate of the
probability of kill given a hit (Pk/h). The Pk/h value is unique to each target design since it is a function of both the
component response and the response of the target given that component response. For example, loss of thrust of a
turbofan engine can result in the loss of a single engine aircraft, but may not result in the loss of a multi-engine

. aircraft.

This Pk/h function can thus be defined as the product of two probabilities, the probability of component damage
given a hit (Pd/h or Pcd/h) and the probability of achieving the defined target kill given that component damage
(Pk/d). The Pk/d function is unique to the component installation in the target, while the Pd/h (or Pcd/h) is a function
of the component design. Since the Pd/h (or Pcd/h) is dependent on the component construction, estimates can be
made for specific component designs and used in analyses of their installation in various targets. In order to archive
these component vulnerability data and the associated methodologies the Joint Technical Coordinating Group on
Aircraft Survivability (JTCG/AS) and the Joint Technical Coordinating Group for Munitions Effectiveness
(JTCG/ME) initiated the Joint Component Vulnerability Program (JCVP). As part of the JCVP a Component
Vulnerabiltiy Analysis Archive (CVAA) computerized database program was developed. This effort was to begin to
populate the CVAA in the area of propulsion system data and analyses for aerial and ground targets.

This report documents the procedures developed for review and selection of data and the associated *lessons

learned” during this initial population effort. It also contains a bibliography of reports used in the Services for inputs
to vulnerability analyses.
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Report No.: Report Classification:
JTCG/AS-99-M-009 Unclassified

Title: Software User's Manual for the Advanced Low Altitude Radar Model (ALARM),
Version 4.1

Issued: 1 November 1999 Final

Sponsor:

Information Directorate Science Applications International Corporation
AFRL AFMC

4031 Colonel Glenn Highway
WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673
POC: Russ Nourse AFRL/IFSD (937) 255-2164

Author(s):

Performing Organization:

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning,
John Langender, Mike Sutton, and Elaine Musick

Abstract:

The Software User's Manual (SUM) provides the basic procedures for executing the Advanced Low Altitude Radar
Model (ALARM) computer software configuration item (CSCI). Also included are instructions for executing
ALARM support programs: BINPRO; DIMENS; GRAPHITE; PDMERG; and PAREPGP, all of which are off-line
computer software components (CSC). The SUM contains the basic informaiton needed to execute ALARM and is
split into several appendixes that informaiton and samples for setting up and running ALARM.

Report No.: - Report Classification:
JTCG/AS-99-M-008 Unclassified
Title: Software Programmer's Manual for the Advanced Low Altitude Radar Model
(ALARM), Version 4.0
Issued: 1June 1999 Final
Sponsor: Performing Organization:
Information Directorate Science Applications International Corporation
AFRL AFMC

4031 Colonel Glenn Highway

WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse AFRL/IFSD (937) 255-2164
Author(s):

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning,
John Langender, Mike Sutton, and Elaine Musick

Abstract:

The Software Programmer's Manual (SPM) describes ALARM from the computer science perspective and is
intended to be a guuide to the structure and methodology of the model. First, this document identifies the software
programming environment necessary for ALARM. This is followed by the programming information associated

with the computer science implemention of ALARM. This information is organized in the same manner as the
model's source code.

36



JTCG/AS BIBLIOGRAPHY

Report No.: Report Classification:
JTCG/AS-99-M-007 Unclassified
Title: ALARM Operational Concepts Document (Analyst Manual), Version 4.0

Issued: 1 June 1999 Final

Sponsor: Performing Organization:

Information Directorate Science Applications International Corporation

AFRL AFMC 4031 Colone! Glenn Highway

WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse AFRL/IFSD (937) 255-2164

Author(s):

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning,
John Langender, Mike Sutton, and Elaine Musick

Abstract:

This document describes the engineering implementation of ALARM, addressing pulsed, moving target indicaiton
(MTI), and pulse doppler radars. The engineering implementation of both external and internal signals is discussed.
External signals are those associated with the target body, target rotor blade, jammer, and clutter. Internal signals are
those associated with the system noise and signal-to-interference ratio (S/I). The implementaion of Doppler filters,
MTI systmes, and the clutter response of these systems is discussed. The implementation of support functions such
as atmospheric attenuation, MTI system gating, pattern propagation factor, pulse blanking and eclipsing, radar
antenna gain, detection theory, target radar cross section (RCS) and the clutter reflectivity for land and sea. Lastly the

geometry and terrain simulation support functions are discussed. Where appropriate, the ODC/AM relates the theory
to the implementation of the methodology in ALARM.

Report No.: Report Classification:
JTCG/AS-98-V-004 Unclassified

Title: More-Electric Aircraft Vulnerability Analysis (MELVAN) Phase I Final Report
Issued: 18 November1998 FINAL 12/01/97 - 08/31/98

Sponsor: Performing Organization:
POC: Bruce Clough, AFRL/VACC (937) 255-2831 Northrup Grumman Corporation

Air Vehicles Directorate Military Aircraft Systems Division
Air Force Research Laboratory One Northrup Avenue

Wright Patterson Air Force Base, OH 45344-7521 Hawthorne, CA 90250-3277
Author(s):

Mahood, et al.
Abstract:

This report covers the development of a More-Electric aircraft model for vulnerability studies. The report takes the

development from a concept through the completion of a FASTGEN4 CAD model to be used later in the MELVAN
program.
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Report No.: Report Classification:
JTCG/AS-98-V-002 Unclassified
Title: Machine Vision Fire Detector for Aircraft Fire Detection
Issued: 1 April 1997 Final Report 5/24/93 - 4/1/97

Sponsor: Performing Organization:

AFRL/VAVS Donmar Ltd.

1901 Tenth Street, Building 63 901 Dover Drive, Suite 120

Wright-Patterson AFB, OH 45433-7605 Newport Beach, CA 92660

Author(s):

A. Donald Goedeke
Abstract:

This project was a best level of effort to develop two types of fire/explosion detectors based upon machine vision
technology which included the integration of video imagery, computer image processing, fiber optics and pattern
recognition. The specific objectives were two-fold: (1) to develop a single detector capable of simultaneously
monitoring via fiber optics several fire threat areas of an aircraft’s engine compartment/nacelle, and detecting fuel
fires in 1 sec or less, and (2) to develop an engineering prototype detector capable of detecting incendiary explosions
in dry bays in 5 msec or less and discriminating between explosive and ensuing fuel fire events. The first objective
was met, including the successful development and tests of a four fiber optic cable system with each cable containing

13,000 coherent strands of quartz (1 mm diameter). The image quality was tested to have no degradation out to 17 ft
length.

The drybay detector objective was partially met. It had a problem in capturing frames for past data analysis (which
was not a detector function but a data analysis tool). Although it was successful in several tests to respond in 5 msec,
it also failed in a few tests to discriminate explosion and fire. The threshold logic setting appeared to be the cause.

The drybay detector was not completely debugged due to scheduling problems and availability of the test facility at
WPAFB. further development and test is warranted.
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Report No.: Report Classification:
JTCG/AS-98-V-001 Unclassified
LIKVW-FP-98001
Title: Rotorcraft Fluidic Flight Control System (RFFCS)
Issued: 25 Feb 1998 FINAL Sep 96 TO Feb 98

Sponsor: Performing Organization:

Aviation Applied Technology Directorate (AATD) McDonnell Douglas Helicopter Systems (MDHS)

U.S. Army Aviation and Missile Command 5000 E. McDowell Road

Attn: AMSAM-AR-T-C Meza, AZ 85215

Fort Eustis, VA 23604-5577

Author(s):

John B. Winkler, Russell Enns

Abstract:

MDHS installed and tested a Rotorcraft Fluidic Flight Control System (RFFCS) in an AH-64A Apache aircraft in
1996-1997. This program was an outgrowth of the Integrated Pump Actuator Program (IPAP) performed in
1991-1993 by MDHS and its primary sub-contractor, Allied Signal Fluid Systems. The purpose of the IPAP
program was to enhance the survivability of future attack helicopter Fly-by-Wire systems. Two aspects of aircraft
vulnerability that were addressed in the IPAP program were: 1) an integrated pump actuator power system for tail
rotor controls to eliminate the long, vulnerable hydraulic supply lines to the tail boom, and 2) to provide a fluidic
backup control system for FBW that would provide continued control after loss of all electrical power.

During 1996-1997, MDHS (now Boeing) upgraded the IPAP fluidic equipment and developed a new aircraft
installation using a modified “A” model production Apache aircraft PV-467. The RFFCS flight test demonstrated
that: 1) the integrated pump actuator module did not overheat in flight and supplied adequate hydraulic power to the
actuator, 2) the RFFCS system can be successfully engaged in flight and is capable of responding to the pilot’s yaw
directional control inputs, 3) the RFFCS system exhibited a problem that caused +/- 10 degree yaw oscillations with a
period of approximately 2 seconds. The yaw stability augmentation system appeared to be limit-cycling at
approximately 0.5 Hertz due to high gain from the angular rate sensor through the washout circuit. Budget
constraints did not allow the problem to be resolved, and testing was stopped after only one RFFCS test flight.
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Report No.: Report Classification:
JTCG/AS-98-M-009 Unclassified
N/A
Title: Accreditation Support Package for COVART, Volume I (ASP I)
Issued: 30 Sept 1998 Final Repoort 1998

Sponsor: Performing Organization:

Joint Technical Coordinating Group on Aircraft Joint Accreditation Support Activity (JASA)

Survivability Naval Air Warfare Center Weapons Division

1213 Jefferson Davis Highway, Suite 1103 Code 418100D, China Lake, California 93555-6001
Arlington, Virginia 22202

Author(s):

R. Benrnett, R. Levy, P.R. Muessig, B. O'Neal, T. Rindt
Abstract:

This docuemnt is designed to provide users with a characterization of the current state of COVART with respect to
criteria related to its general acceptibility for use. The acronym COVART refers to the Computations of Vulnerable
Area and Repair Time Program maintained by the JTCG/AS. Information collected for Volume I of the accreditation
support package (ASP) is presented in sections that address the following: 1) Configuration Management (CM)
policies, procedures, guidelines, and support functions along with a description of the current version and its
development history; 2) a summary of assumptions and limitations inherent in the model design or implementation
and a listing of known errors that might impact intended usage; 3) a review of the verification and validation (V&V)
efforts applied to the model and a history of its use in study or analysis projects; 4) an assessment of documentation
quality with emphasis on requirements or V&V that might be required, and 5) an assessment of software quality with
respect to accepted standards and practices that could mitigate risks associated with intended or required modification
or development efforts. The degree to which the information provided meets requirements for intended use of the
model serves to facilitate further consideraiton or rejection of it as a potential candidate for accreditation.

Report No.: Report Classification:
JTCG/AS-98-M-008 Unclassified

Title: A Reporton the Expert Review of ALARM 3.1, AIRADE 7.2, and the Flight Simulator Used in the
F/A-18 E/F Survivability Analysis

Issued: 6/15/98 Final

Sponsor: Performing Organization:

N/A Joint Accreditation Support Activity (JASA)
Naval Air Warfare Center, Weapons Division
China Lake, CA 93555-6100

Author(s):

Lail, J. B.; McCormick, T.; Wrobleski, J.
Abstract: '

An Expert Review Panel was convened from 24 - 25 February 1998 to perform a preliminary assessment of the
Advanced Low Altitude Radar Model (ALARM 3.1), the Airborne Radar Detection and Evaluation model (AIRADE
7.2), and the Boeing F/A-18 Manned Flight Simulator used in the comparative F/A-18E/F survivability analysis. The
purpose of this assessment was to determine if the models were suitable for use in this particular study; if deficiencies
existed, to determine if they could be overcome, if the model should be improved, or if another more applicable
model existed; and to determine if there was a need for additional verification and validation (V&V) to improve
model credibility. This document describes the review process and the application description, provides an overview
of the modeling requirements for this application, gives an overview of the selected models, and provides an
assessment of the models' capabilities against those requirements. A summary of the critical comments and
conclusions of the panel as well as their recommendations for future actions is also provided.
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Report No.: Report Classification:
JTCG/AS-98-M-007 Unclassified
None

Title: Software User's Manual for the Advanced Low Altitude Radar Model (ALARM),
Version 4.0

Issued: 1 June 1999 Final

Sponsor: Performing Organization:

Information Directorate Science Applications International Corporation
AFRL AFMC

4031 Colonel Glenn Highway

WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse AFRL/IFSD (937) 255-2164
Author(s):

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning,
John Langender, Mike Sutton, and Elaine Musick

Abstract:

The Software User's Manual (SUM) provides the basic procedures for executing the Advanced Low Altitude Radar
Model (ALARM) computer software configuration item (CSCI). Also included are instructions for executing
ALARM support programs: BINPRO; DIMENS; GRAPHIT; PDMERG; and PREPGP, all of which are off-line
computer software components (CSC). The SUM contains the basic information needed to execute ALARM land is
split into several appendixes that information and samples for setting up and running ALARM.

Report No.: Report Classification:
JTCG/AS-98-M-006 Unclassified
None

Title: Software Programmer's Manual for the Advanced Low Altitude Radar Model

(ALARM), Version 4.0
Issued: 1 June 1999 Final
Sponsor: Performing Organization:
Information Directorate Science Applications International Corporation
AFRL AFMC

4031 Colonel Glenn Highway

WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse AFRL/TIFSD (937) 255-2164
Author(s):

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning, )
John Langender, Mike Sutton, and Elaine Musick

Abstract:

The Software Programmer's Manual (SPM) describes ALARM from the computer science perspective and is
intended to be a guide to the structure and methodology of the model. First, this document identifies the software
programming environment necessary for ALARM. This is followed by the programming information associated

with the computer science implementation of ALARM. This information is organized in the same manner as the
model's source code.
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Report No.: Report Classification:
JTCG/AS-98-M-005 Unclassified
None

Title: ALARM Operational Concepts Document (Analyst Manual), Version 4.0
Issued: 1 June 1999 Final

Sponsor: Performing Organization:

Information Directorate Science Applications International Corporation

AFRL AFMC 4031 Colonel Glenn Highway

WPAFB, OH 45433-7334 Beavercreek, OH 45431-1673

POC: Russ Nourse AFRL/IFSD (937) 255-2164

Author(s):

Kenneth Allen, David Bergman, Bruce Esken, Paul Hannen, Lawrence Janning,
John Langender, Mike Sutton, and Elaine Musick

Abstract:

This document describes the engineering implementation of ALARM, addressing pulsed, moving target indication
{MTI), and pulse Doppler radars. The engineering implementation of both external and internal signals is discussed.
External signals are those associated with the target body, target rotor blade, jammer, and clutter. Internal signals are
those assoicated with the system noise and signal-to-interference ratio (S/I). The implementation of Doppler filters,
MTI systems, and the clutter response of these systems is discussed. The implementation of support functions such
as atmospheric attenuation; MTI system gating, pattern propagation factor, pulse blanking and eclipsing, radar
antenna gain, detection theory, target radar cross section (RCS) and the clutter reflectivity for land and sea. Lastly,
the geometry and terrain simulation support functions are discussed. Where appropriate, the OCD/AM relates the
theory to the implementation of the methodololgy in ALARM.
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Report No.: Report Classification:
JTCG/AS-98-M-003 Unlassified

SURVIAC TR-97-034

Title: Prodcedures for Review and Acceptance of Component Vulnerability (Pd/h Data or
Analysis Methodologies)

Issued: Sept 1997 Final Mar 97 - Sep 97

Sponsor: Performing Organization:

Aeronautical Systems Center Booz Allen & Hamilton, Inc.

ASC/XREC 4141 Colonel Glenn Highway, Suite 131
Building 16, 2275 D Street Dayton, Ohio 45431

Wright-Patterson AFB, Ohio 45433-7227

Author(s):
Edited by Gerald Bennett

Abstract:

One of the most critical and debated inputs to the non nuclear vulnerability analysis process is an estimate of the
probability of kill given a hit (Pk/h). The Pk/h value is unique to each target design since it is a function of both the
component response and the response of the target given that component response. For example, loss of thrust of a
turbofan engine can result in the loss of a single engine aircraft, but may not result in the loss of a multiengine
aircraft.

The Pk/h function can thus be defined as the product of two probabilities, the probability of component damage
given a hit (Pd/h) and the probability of achieving the defined target kill given that component damage (Pk/d). The
Pk/d function is unique to the component installation in the target, while the Pd/h is a function of the component
design.

Since the Pd/h is dependent on component construction, estimates can be made for specific component designs and
used in analyses of their installation in various targets. However, the existing component vulnerability data is
typically scattered, of varying quality, perishable, and often not well documented or traceable.. To address the
component vulnerability data and methodology problem, the JTCG/AS and JTCG/ME formed the Joint Component
Vulnerability Project JCVP). The purpose of the JCVP is to define, develop, and populate a computerized archive
of component vulnerability data and associated analysis procedures. The data and procedures are to encompass

aenial, ground, ship and building targets. This document summarizes the procedures for review and acceptance of
data and methodologies for inclusion in the computerized archive.
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Report No.: Report Classification:
JTCG/AS-98-M-002 Unclassified

Title: A Report on the Expert Review of TRAP 3.1A and JSEM 2.2 Used in the F/A-18 E/F Air-to-Air
Survivability Analysis

Issued: 4/7/98 Final

Sponsor: Performing Organization:

N/A Joint Accreditation Support Activity (JASA)
Naval Air Warfare Center, Weapons Division
China Lake, CA 93555-6100

Author(s):

Lail, J. B.; McCormick, T.; Richardson, C.; Wrobleski, J.
Abstract:

An Expert Review Panel was convened from 30 June to 2 July 1997 to perform a preliminary assessment of
Trajectory Analysis Program Version 3.1A (TRAP 3.1A) and Joint Service Endgame Model Version 2.2 (JSEM 2.2)
for use in comparing the survivability of the F/A-18E/F to the F/A-18C/D during air-to-air engagements. The
purpose of this assessment was to determine if the models were suitable for use in this particular study; if deficiencies
existed, to determine if they could be overcome, if the model should be improved, or if another more applicable
model existed; and to determine if there was a need for additional verification and validation (V&V) to improve
model credibility. This document describes the review process and the application description, provides an overview
of the modeling requirements for this application, gives an overview of the selected models, and provides an
assessment of the models’ capabilities against those requirements. A summary of the critical comments and
conclusions of the panel as well as their recommendations for future actions is also provided.

Report No.: Report Classification:
JTCG/AS-98-M-001 Unclassified

Title: A Report on the Expert Review of ESAMS 2.7/2.8 and Supporting Models Used in the F/A-18 E/F
Surface-to-Air Survivability Analysis

Issued: 4/6/98 Final

Sponsor: Performing Organization:

N/A Joint Accreditation Support Activity (JASA)
Naval Air Warfare Center, Weapons Division
China Lake, CA 93555-6100

Author(s):

Lail, J. B.; McCormick, T.; Richardson, C.; Wrobleski, J.
Abstract:

An Expert Review Panel was convened from 16 - 18 September 1997 to perform a preliminary assessment of the
Enhanced Surface-to-Air Missile Simulation Version 2.7/2.8 (ESAMS 2.7/2.8) and related models for use in
comparing the survivability of the F/A-18E/F to the F/A-18C/D during surface-to-air engagements. The purpose of
this assessment was to determine if the models were suitable for use in this particular study; if deficiencies existed, to
determine if they could be overcome, if the model should be improved, or if another more applicable model existed;
and to determine if there was a need for additional verification and validation (V&V) to improve model credibility.
This document describes the review process and the application description, provides an overview of the modeling
requirements for this application, gives an overview of the selected models, and provides an assessment of the

models' capabilities against those requirements. A summary of the critical comments and conclusions of the panel as
well as their recommendations for future actions is also provided.
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Report No.: Report Classification:
JTCG/AS-98-D-004 Unclassified
Title: Integrated Survivability Assessment
Issued: 10/5/98 FINAL
Sponsor: Performing Organization:
JTCG/AS Naval Air Warfare Center, Weapons Division
Code 418100D
1 Administration Circle
China Lake, CA 93555-6100
Author(s):
Atkinson, Dale B.; Gormley, RADM Robert Ret.
Abstract:

This report documents the results of tasking acomplished for the Joint Technical Coordinating Group on Aircraft
Survivability (JTCG/AS) under JTCG/AS Project A-7-02, "Integrated SurvivabilityAssessment". The Objective of
this task was to develop a draft integrated survivability assessment plan, describing the requirements for developing
an integrated survivability assessment process in the near future. Fielding combat survivable aircraft involves the
establishment of operational requirements for survivability and the melding of those requirements with available and
near-term technologies. As a consequence, system development is of necessity an iterative process between user
demands for enhanced survivability on the one hand, and on the other the cost and feasibility of meeting these
requirmeents through tactical and/or technical means. It follows that a credible trade-off analysis and overall
survivability assessment capability is fundamental to the process of making combat survivable aircraft available to
ooperaitonal uinits. Therefore, an integrated survivability assessment capability should today, and in future years
increasingly serve as the foundation for aircraft survivability programs of the military services.

Report No.:

Report Classification:
JTCG/AS-97-M-014

Unclassified

Title: A Report on the Expert Review of COVART 4.1 and Supporting Models Used in the F/A-18 E/F
Vulnerability Analysis

Issued: 7/31/97 Final

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6100

Arlington, VA 22202
Author(s):

Lail, J. B.; Richardson, C.; Wrobleski, J.
Abstract:

An Expert Review Panel was convened from 6 -7 May 1997 to perform a preliminary assessment of the COVART
4.1 and supporting models for use in comparing the vulnerability of the F/A-18E/F to the F/A-18C/D. The purpose
of this assessment was to determine if the models were suitable for use in this particular study; if deficiencies existed,
to determine if they could be overcome, if the model should be improved, or if another more applicable model
existed; and to determine if there was a need for additional verification and validation (V&V) to improve model
credibility. This document describes the review process and the application description, provides an overview of the
modeling requirements for this application, gives an overview of the selected models, and provides an assessment of
the models’ capabilities against those requirements. A summary of the critical comments and conclusions of the panel
as well as their recommendations for future actions is also provided.
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Report No.: Report Classification:

NAWCWPNS TP 8382, Part 2 SECRET-NOFORM-WNINTEL

Title: F/A-18E/F Live Fire Test and Evaluation Plan for Live Fire Test Article SV52(U)
Part 2. Threats to the F/A-18E/F Aircraft (U)

Issued: July 1998 Final Report 1992-1997

Sponsor: Performing Organization:

PMA-265(AIR-4.1.1), Naval Air Warfare Center Weapons Division
Office of the Secretary of Defense Code 418300D

Deputy Director of Operaitonal Test and Evaluation, China Lake, California 93555-6100
Live Fire Test (DOT&E/LFT)

Author(s):
J. Hardy Tyson and Susan L. Hennigan

Abstract:

(U) This document describes the threat systems likely to be encountered by the F/A-18E/F aircraft during combat
operations. Part I of this document (subtitled Overview) comprises the formal Live Fire Test (LFT) plan for the
SV52 full-scale test article. Pretest predictions for the planned LFTs are detailed in Part 3 (subtitled F/A-18E/F Live
Fire Test Predictions).

(U) All planned ballistic tests will be performed at the Naval Air Warfare Center Weapons Division (NAWCWPNS),
China lake, California at the Weapons Survivability Laboratory (WSL). These tests will be conducted under the
sponsorship of PMA 265 (AIR-4.1.1) and are being performed to test the survivability and vulnerability of the
operational F/A-18E/F aircraft to threat systems likely to be encountered in combat. Results of the SV52 LFTs will
be integrated into a complete vulnerability assessment of the F/A-18E/F aircraft using computer models and
simulaitons; the benefits of using such LFT data are improved accuracy and increased confidence in model output.

Report No.: Report Classification:
NAWCWPNS TP 8382, Part 3 SECRET

Title: F/A-18E/F Live Fire Test and Evaluation Plan for Live Fire Test Article SV52(U)
Part 3. Threats to the F/A-18E/F Aircraft (U)

Issued: July 1998 Final Report 1992-1997

Sponsor: Performing Organization:

PMA-265(AIR-4.1.1), Naval Air Warfare Center Weapons Division
Office of the Secretary of Defense Code 418300D

Deputy Director of Operaitonal Test and Evaluation, China Lake, California 93555-6100
Live Fire Test (DOT&E/LFT)

Author(s):

J. Hardy Tyson and Susan L. Hennigan and Charles E. Frankenburger

Abstract:

(U) This document describes the threat systems likely to be encountered by the F/A-18E/F aircraft during combat
operations. Part I of this document (subtitled Overview) comprises the formal Live Fire Test (LFT) plan for the
SV52 full-scale test article. Pretest predictions for the planned LFTs are detailed in Part 3 (subtitled F/A-18E/F Live
Fire Test Predictions).

(U) All planned ballistic tests will be performed at the Naval Air Warfare Center Weapons Division (NAWCWPNS),
China lake, California at the Weapons Survivability Laboratory (WSL). These tests will be conducted under the
sponsorship of PMA 265 (AIR-4.1.1) and are being performed to test the survivability and vulnerability of the
operational F/A-18E/F aircraft to threat systems likely to be encountered in combat. Results of the SV52 LFTs will
be integrated into a complete vulnerability assessment of the F/A-18E/F aircraft using computer models and
simulaitons; the benefits of using such LFT data are improved accuracy and increased confidence in model output.
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Report No.: Report Classification:
JTCG/AS-98-V-003 Unclassified
SURVIAC TR-98-022

Title: Evaluation of Aircraft Fuel Tank Design and Ullage Vulnerability Implications
Issued: July 1998 Final July 1997 - July 1998

Sponsor: Performing Organization:

Air Force Research Laboratory Booz Allen & Hamilton, Inc.

AFRL/VAVS 4141 colonel Glenn Highway, suite 131

Building 16, 2275 D Street Dayton, OH 45431

Wright-Patterson Air Force Base, Ohio 45433-7227

Author(s):

Bennett, Gerald; Frederick, Scott
Abstract:

Historically, damage to the fuel system has been one of the largest contributors to aircraft combat loss. Fire and
explosion, usually related to damage to the fuel system, were major causes of aircraft loss in Viet Nam, Korea, and
World War II. Projectiles penetrating the fuel tank can cause explosion in the ullage, fuel tank rupture, fire or loss of
fuel. The fuel tank location with respect to unprotected dry bays and other fire sources is important. An important
possible fuel tank related kill mechanism involves hydrodynamic ram with the energy from the projectile propagating
through the fuel and producing large loads on the fuel tank walls with possible rupture.

The design of a survivable fuel system must consider all the possible failure mechanisms. If the fuel tank is full, the
probability of threats producing large hydrodynamic ram pressures on the fuel tank walls increases. As the fuel level
in the tank decreases, the fuel becomes decoupled from the structure, resulting in decreasing hydrodynamic ramp
overpressures. On the other hand, as the percentage of tank ullage increases, the probability of in-tank fire/explosion
increases. This report summarizes the results of an effort (1) to identify typical fuel tank ullage percentages for
selected aircraft types, tank positions, and missions and (2) through a selective examination of combat and ballistic
test data, to identify the implications of ullage relative to hydrodynamic ram, fire, and explosion probabilities.
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Report No.: Report Classification:
JTCG/AS-98-D-003 UNCLASSIFIED
Title: Joint Technical Coordinating Group on Aircraft Survivability FY-1999 Program
Book

Issued: October 1997 Final - FY-98
Sponsor: Performing Organization:

JTCG/AS Central Office

Crystal Square #2, Suite 1003

1725 Jefferson Davis Highway

Arlington, VA 22202-4102
Author(s):

Individual SOW Project Engineers
Compiled by James A. Buckner, ASI Systems International

Abstract:

The Joint Technical Coordinating Group on Aircraft Survivability (JTCG/AS) receives an R&D budget annually
from the Test and Evaluation Office of the Under Secretary of Defense. The JTCG/AS is chartered by, and receives
direction from, the Joint Aeronautical Commanders Group (JACG). The JTCG/AS has a Central Office which is the
Program Office for the Joint aircraft survivability R&D effort. This office is staffed with full time personnel. All
other participants in the JTCG/AS are provided by the Services for purposes of coordinating and promoting
improvements in combat aircraft survivability and to perform work on funded JTCG/AS program projects.
Annually, the Services submit candidate joint R&D projects to the JTCG/AS for funding from the Program Budget.
These submissions are reviewed by key personnel from within the JTCG/AS and are individually ranked. These
rankings establish the JTCG/AS Order of Buy for the fiscal year. Budget guidance from OUSD for FY-1998 is $7.8
Milhion. This FY-98 JTCG/AS Program Book shows the organization of the JTCG/AS, and each Statement of Work
for candidate FY-98 projects. The Program listing on pages 3 through 6 shows. all candidate Projects and indicates
those approved and not approved for funding by the Principal Members Steering Group (PMSG).

Report No.: Report Classification:
JTCG/AS-97-V-010 UNCLASSIFIED

WL-TR-97-3071

Title: Ballistic Survivability of Thermoplastic Structures

Issued: 30 June 1997 Final June 1992 - June 1997

. Sponser: Performing Organization:
Wright Laboratory, Flight Dynamics Directorate McDonnell Douglas Aerospace
POC: Forrest Sandow, WL/FIBA St. Louis, MO 63166-0516

WL/FIBA Building 45
WPAFB, OH 45433-7542

Author(s):
Robert C. Hipp, Charles R. Saff

Abstract:

Improving the survivability of fighter aircraft structures against ballistic threats offer significant design and analysis
challenges. The presence of fluid in the cavity contributes to hydrodynamic ram effects where the fluid behaves as
an effective energy transferring media the impulse transfers kinetic/explosive energies of the projectile to the walls
of the fuel tank. The resulting dynamic interaction of the fluid mechanisms with fundamental structural responses
formulate a complex problem for which optimum solutions require an understanding of material characteristics, fluid
mass motion, and failure mechanisms. This report resents results of high strain rate and static polymer matrix
composites element and sub component testing conducted to characterize the effects of selected survivability design
studies. High strain rates and load rate conditions such as those found in ballistic events were imposed as part of
these experimental investigations.
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Report No.: Report Classification:
JTCG/AS-97-V-009 Unclassified

SwRI Report 06-7365/002

Title: Numerical Simulation of a 23-mm HEI Impact and Detonation Experiment

Issued: September 1997 Final Report for 9/95 - 4/97

Sponsor: Performing Organization:

Air Vehicles Directorate - Wright Laboratory - AFMC  Southwest Research Institute
AFRL/VAVS Materials and Structures Division

Wright-Patterson Air Force Base, OH 45433-7562 6220 Culebra Road, P.O. Drawer 28510
POC: Greg Czarnecki, AFRL/VAVS, 937 255-6052 San Antonio, TX 78228-0510

Author(s):

Charles E. Anderson, Jr., Gerald I. Kerley, James D. Walker, T. R. Sharron,
Christopher J. Freitas

Abstract:

An Eulerian wavecode was used to simulate the impact, penetration, and detonation of a 23-mm high explosive
projectile into a water-filled tank. The pressure-time response is compared to results from an experiment conducted
by Lundstrom and Anderson (Symp. on Shock and Wave Propagation, Fluid-Structure Interaction, and Structural
Responses, 1989). A critical analysis of the equation of state for water was conducted wherein five different
published equations of state were compared to shock physics experimental data. A revised equation of state for
water, using a Mie-Gruneisen form, was developed and then used for the study. Parametric studies were conducted
to investigate the influence of mesh resolution, equation of state, sensitivity to high explosive burn, and projectile
casing strength. an analysis of similar experimental data, but with a different mass for the high explosive, permittéd a
plot of peak pressure versus scaled distance. It was found that the simulations results are in excellent agreement with
these data. Scaled impulses versus scaled distance from the simulation were also compared to a limited set of
experimental data; the numerical results lay within the data scatter.

Report No.: Report Classification:
JTCG/AS-97-V-008 CONFIDENTIAL
NAWCWPNS-TM-8133

Title: F404 Engine Afterburner Duct Battle Damage Repair

Issued: June 1997 FINAL Jan-June 1997

Sponsor: Performing Organization:

JTCG/AS Central Office Naval Air Warfare Center Weapons Division

Crystal Gateway #4, Suite 1103 China Lake, CA 93555-6100

1213 Jefferson Davis Highway
Arlington, VA 22202

Author(s):
Hau Nguyen
Abstract:

(U) Engine Battle Damage Repair (EBDR) was conducted on an F404-GE-400 engine afterburner duct. The engine
duct was subjected to impacts of 23mm API, 30mm API, 23mm HEI, 30mm HEI, and a cut-out hole about 8 inches
in diameter. The engine operations were conducted before and after the damage was repaired.
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Report No.: Report Classification:
JTCG/AS-97-V-005 UNCLASSIFIED

ARL-TR-1307

Title: Concealable Body Armor Inserts for Military and Civilian Personnel

Issued: March 1997 Final, May 95 - Feb 96

Sponsor: Performing Organization:

JTCG/AS Central Office U.S. Army Research Laboratory

Crystal Gateway #4, Suite 1103 ATTN: AMSRL-MA-F

1213 Jefferson Davis Highway Aberdeen Proving Ground, MD 21005-5069
Arlington, VA 22202

Author(s):

James F. Mackiewicz

Abstract:

Several lightweight and stealthy armor systems have been designed for the defeat of Soviet 7.62-mm M1943 ball
projectiles. Specifically, two armor systems have been developed provide enhanced protection to units that require
inconspicuous or non detectable body armor. Special military and civilian units require higher protection levels than
currently provided by military/commercial soft armor vests. In order for these units to perform their mission, it is
essential that the armor vest be as undetectable as possible. The U.S. Army Research Laboratory (ARL) was tasked
by the Defense Advanced Projects Research Projects Agency (DARPA) to provide armor materials/systems that will
provide higher protection levels than conventional soft level IIIA materials (level IIIA as defined in the National
Institute of Justice Standard 0101.03, Ballistic Resistance of Police Body Armor). The objective put forward to ARL
was to design, in a 3 month period, at least one lightweight, inconspicuous armor system that will at a minimum,
defeat the Soviet 7.62-mm M1943 ball projectile at 300-m range and 0 degree obliquity.

Report No.: Report Classification:
JTCG/AS-97-V-005 Unclassified
Title: Aircrew Integrated Recovery Survival Armor-Vest & Equipment (AIRSAVE) Final
Report

Issued: Final Report 1996-1997

Sponsor: Performing Organization:

Naval Air Systems Command (PMA 202) Naval Air Warfare Center

IPT Building Aircraft Division

Patuxent River, MD 20653 Patuxent River, MD 20653

Author(s):

John Meyers, R. Brian Harvey, P.E.

Abstract:

The Aircrew Integrated Recovery Survival Armor Vest and Equipment, or AIRSAVE, is a newly developed system
that consists of three components: a survival vest, soft body armor and hard body armor. Floatation is an optional
fourth component. The AIRSAVE survival vest features a removable hoisting harness and modular/removable
pockets. It 1s compatible with all chemical-biological protective systems, various oxygen systems, all floatation
systems, body armor systems and numerous survival equipment. The AIRSAVE soft body armor provides
protection from fragmentation and small arms fire; whereas, the AIRSAVE hard body armor system protects the user
from up to .30 caliber armor piercing rounds. The hard armor features a quick-release mechanism for emergency
egress situations. The AIRSAVE system has been tested, evaluated and adopted by the Army, Navy and Marines.
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Report No.: Report Classification:
JTCG/AS-97-V-004 UNCLASSIFIED
NAWCWPNS T™M 8131

Title: Results of JTCG/AS Project V-6-10, Advanced Gas Generator Technology
Issued: November 1997 DRAFT

Sponsor: Performing Organization:
JTCG/AS Central Office NAWCWPNS (Code 418300D)
Crystal Gateway #4, Suite 1103 1 Administration Circle

1213 Jefferson Davis Highway China Lake, CA 93555-6100
Arlington, VA 22202
Author(s):

Joseph A. Manchor
Abstract:

Inert gas generators have shown great potential as an alternative to Halon 1301 in aircraft dry bay fire suppression
applications.  However, the pyrotechnic propellant utilized by inert gas generators was originally developed for
automobile air bag inflation applications. It is possible to develop a pyrotechnic propellant specifically for fire
suppression applications. Such a propellant may enable the design of much smaller, lighter, and more effective fire
suppression systems than any of the current Halon alternatives. JTCG/AS Project V-6-10, “Advanced Gas Generator
Technology” was initiated to develop and demonstrate this type of advanced propellant, with the ultimate goal of
technology transfer to industry. This report outlines the results of this project.

Report No.: Report Classification:
JTCG/AS-97-V-003 Unclassified
06-7365-001

Title: Hydrodynamic Ram: A Review of Experimental Data for Use in Validation of
Numerical Simulations

Issued: April 1997 Final Report for 9/95 - 4/97

Sponsor: Performing Organization:

Air Vehicles Directorate - Wright Laboratory - AFMC  Southwest Research Institute
AFRL/VAVS Materials and Structures Division
Wright-Patterson Air Force Base, OH 45433-7562 6220 Culebra Road, P.O. Drawer 28510
POC: Greg Czarnecki, AFRL/VAVS, 937 255-6052 San Antonio, TX 78228-0510

Author(s):
Christopher J. Freitas, Charles E. Anderson, Jr., and Drew L. Goodlin
Abstract:

Hydrodynamic Ram (HR) refers to the physical effect (or force) transmitted to the walls of a liquid filled container by
the action of a projectile penetrating that container and transferring its kinetic energy to the liquid. The resulting fluid
pressures serve as the coupling mechanism to transfer this kinetic energy from the liquid to the walls of the container,
causing abnormally excessive, structural damage. The primary purpose of this report is to support the development
of new models for HR simulation. A critical step in this process is the validation of computational tools. This
validation step is performed through direct comparison with benchmark experimental data. This report presents a
series of seven experiments that can serve in this function. These seven experiments describe a hierarchy of
phenomena, progressing from more simple geometries and projectiles to complete wing segments and detonating
high explosive rounds. In this report, the details of each experiment are presented along with key experimental
results. By performing this compilation of experimental data, a single source of information now exists for use in
evaluating and validating the accuracy of computational models for HR phenomena.
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Report No.: Report Classification:
JTCG/AS-97-S-002

Unclassified
DHPC Report 97-071

Title: Pointing and Tracking System Design Methodology for Directional Infrared
Countermeasures Systems

Issued: July 14, 1997 Final March 26, 1997 - May 30, 1997

Sponsor:

U.S. Army CECOM\
NVES Directorate
AMSEL-RD-NV-SR-S

Performing Organization:

David H. Pollock Consultants, Inc.
99 Kinderkamack Road, Suite 308
Westwood, NJ 07875

(201) 722-0615

Author(s):

Peter J. Kennedy and Jersey Nowakowski

Abstract:

This design methodology addresses the requirements for pointing the laser transmitter beam of infrared
countermeasure systems (IRCM) at attacking missiles and tracking these missiles throughout their flyout trajectory.
The gimbal stabilization bias and jitter induced error limits are established by the unique IRCM requirement to
maintain a given minimum jamming power to platform signature power ratio (JSR) at all times on the missile seeker
entrance aperture.

The impact of atmosphcfic turbulence and protected platform engine exhaust plumes on the laser beam and resultant
pointing and tracking requirements is also described. A sample design of a four axes gimbal is conducted and

evaluated for different type platform vibration spectra. The vibration spectra is the dynamic input driver which
exercises the stabilization and tracking loops during missile pointing and tracking.

Report No.: Report Classification:
JTCG/AS-97-5-001 SECRET
WL-TR-97-1082

Title: Off Board Laser Countermeasure (OBLCM) Flight Test Demonstration Program
Issued: 14 Feb 1997 Final 8/11/93 - 2/14/97

Sponsor: Performing Organization:

Avionics Directorate Laser Power Corporation
Air Force Research Laboratory 12777 High Bluff Drive

WPAFB, OH 45433-7623 San Diego, CA 92130
POC: R. D. Hunziker, AFRL/SNJ (937) 255-7859 ext.
4025

Author(s): :
Mr. Roy Autry; Mr. Peter Trost; Mr. Douglas Huggard; Mr. Kenneth Rodriguez

Abstract:

(U) The objective of this effort was to design, develop, fabricate, and flight test the fiber-optic countermeasure
concept against a simulated threat laser system. The countermeasure equipment was fabricated and installed in a
contractor- supplied Cessna 421C aircraft. The ground threat system included a basic (non-CCM hardened)
instrumented missile seeker head mounted on a ground-based gimbal tracker platform. Instead of illuminating the
aircraft from the ground, the laser designator spot was simulated by using the output from one of the lasers on board
the aircraft. This was operated at the proper code for the seeker to lock onto its output signal. The system logged 8.5
hours of flight time, including 7.1 hours of data flight time encompassing 59 data runs. The effort was sponsored
and funded by Wright Laboratory, SAF/AQL, NAVAIR, NRL, and the JTCG/AS. The threat system was fabricated,
supplied and operatred by the Precision Guided Weapon Countermeasures Test and Evaluation Directorate (OTD).
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Report No.: Report Classification:
JTCG/AS-97-M-012 UNCLASSIFIED

Title: Accreditation Support Package for EADSIM, Phase 11
Issued: January 1997

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202
Author(s):

O'Neal, B.; editor
Abstract:

This Phase II Accreditation Support Package (ASP-II) is intended to provide users of the EADSIM model with
confidence that outputs resulting from valid ranges of inputs should be reasonably valid representations of real world
conditions and outcomes. The overall objective of ASP-II activities is the identification of that set of problems for
which EADSIM is expected to produce reasonable results (the application domain) as well as those functional
elements (FEs) that are critical to model level measures of performance (MOPs) and are, therefore, potential targets
for detailed V&V efforts. V&V activities that contribute to meeting this objective are divided into two categories:

Logical Verification, which ensures that the basic equations, algorithms, and design of the model are reasonable and
correct, and which identifies assumptions and limitations inherent in the implementation; and,

Face Validation, which consists of input data verification and validation, comparison of model outputs with
intelligence data and known or best estimates, and a review of sensitivity analysis results.

ASP-II documentation provides software design information in the Conceptual Model Specification (CMS) that
supports Logical Verification and Sensitivity Analysis Reports (SARs) that support Face Validation. When coupled
with ASP-I information, ASP-II provides the user with the best available confidence level in model results short of
detailed, total model V&V, which is addressed in Phase II1.
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Report No.: Report Classification:
JTCG/AS-97-M-012 UNCLASSIFIED

Title: Accreditation Support Package for EADSIM, Phase 1
Issued: January 1997

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202
Author(s):

O'Neal, B.; editor
Abstract:

This Phase I Accreditation Support Package (ASP I) is designed to provide a potential user with a characterization of
the current state of the subject model with respect to criteria related to its general acceptability for use. The
information collected in this phase should characterize the model well enough to provide an initial determination of
its suitability for a particular application. It should also provide confidence that the model is well enough managed
and supported to yield consistent results across its spectrum of users and applications. The information provided to
characterize the subject model consists of the following elements:

a.)A description of the configuration management baseline for the model, including version history, current version
status, model development policy (including beta site provisions), documentation availability, and a summary of
configuration management policies, procedures, guidelines and support functions in place for the model; b.)A
summary of implicit and explicit assumptions and limitations inherent in the model because of its design and/or
coding assumptions or structure, as well as any implied constraints to the use of the model that are a consequence of
these assumptions or structures. A listing of known errors or anomalies found as a result of prior V&V efforts is also
included;c.)A review of the model’s development, verification and validation (V&V) and usage histories, as well as a
summary of prior accreditations;d.)A review of the status of model documentation and its conformity to accepted
software documentation standards, as well as a review of documentation with respect to verification requirements;
ande.)A summary of overall software quality as characterized by conformance to accepted design and coding
practices.
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Report No.:
JTCG/AS-97-M-011

Report Classification:

UNCLASSIFIED

Title: Accreditation Support Package for BRAWLER, Phase 11

Issued: January 1997

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)

Crystal Gateway #4, Suite 1103 NaWwC, Weapons Division

1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202
Author(s):

O'Neal, B.; editor
Abstract:

This Phase II Accreditation Support Package (ASP-II) is intended to provide users of the BRAWLER model with
confidence that outputs resulting from valid ranges of inputs should be reasonably valid representations of real world
conditions and outcomes. The overall objective of ASP-II activities is the identification of that set of problems for
which BRAWLER is expected to produce reasonable results (the application domain) as well as those functional
elements (FEs) that are critical to model level measures of performance (MOPs) and are, therefore, potential targets
for detailed V&V efforts. V&V activities that contribute to meeting this objective are divided into two categories:

Logical Verification, which ensures that the basic equations, algorithms, and design of the model are reasonable and
correct, and which identifies assumptions and limitations inherent in the implementation; and,

Face Validation, which consists of input data verification and validation, comparison of model outputs with
intelligence data and known or best estimates, and a review of sensitivity analysis results.

ASP-TI documentation provides software design information in the Conceptual Model Specification (CMS) that
supports Logical Verification and Sensitivity Analysis Reports (SARs) that support Face Validation. When coupled

with ASP-I information, ASP-II provides the user with the best available confidence level in model results short of
detailed, total model V&YV, which is addressed in Phase III.
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Report No.:
JTCG/AS-97-M-011

Title: Accreditation Support Package for BRAWLER, Phase 1
Issued: January 1997

Report Classification:
UNCLASSIFIED

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202
Author(s):

O'Neal, B.; editor
Abstract:

This first volume of the Accreditation Support Package (ASP-I) is designed to provide a potential user with a
characterization of the current status of the subject model with respect to criteria related to its general acceptability for
use. The information presented in this volume should characterize the model well enough to provide an initial
determination of its suitability for a particular application. It should also provide confidence that the model is well
enough managed and supported to yield ‘consistent results across its spectrum of users and applications. The
information provided to characterize the subject model consists of the following elements.

a. A description of the configuration management baseline for the model, including version history, current version
status, model development policy (including beta site provisions), documentation availability, and a summary of
configuration management policies, procedures, guidelines and support functions in place for the model; b. A
summary of implicit and explicit assumptions and limitations inherent in the model because of its design and/or
coding assumptions or structure, as well as any implied constraints to the use of the model that are a consequence of
these assumptions or structures. A listing of known errors or anomalies found as a result of prior V&V efforts is also
included; ¢ A review of the model’s development, verification and validation (V&V) and usage histories, as well as a
summary of prior accreditations; d. A review of the status of model documentation and its conformity to accepted
software documentation standards, as well a review of documentation with respect to verification requirements,

and;e. A summary of overall software quality as characterized by conformance to accepted design and coding
practices.

Report No.:
JTCG/AS-97-M-010

Title: The Road to Credibility: The Final Report of the SMART Project
Issued: March 1997

Report Classification:
UNCLASSIFIED

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202
Author(s):
Hall, D.; editor

Abstract:

This report describes the objectives, approach, costs and results of the five-year Susceptibility Model Assessment
and Range Test (SMART) project. This project was funded by the office of the Secretary of Defense
(OUSD(A&T)DTSE&E) to develop a cost-effective verification, validation and accreditation (VV&A) process for
models and stmulations (M&S) used in the system acquisition process. The process was demonstrated on a set of
five high-priority M&S used in all three services, and transitioned to the Joint Accreditation Support Activity (JASA)
whose mission is to assist system acquisition programs in planning and executing VV&A efforts.
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Report No.: Report Classification:
JTCG/AS-97-M-009 UNCLASSIFIED

Title: How to VV&A Without Really Trying: Lessons Learned from the SMART Project
Issued: March 1997 a

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202

Author(s):

Hall, D.; editor
Abstract:

The Susceptibility Model Assessment and Range Test (SMART) project was a five-year effort which developed and
tested a comprehensive, cost-effective verification, validation and accreditation (VV&A) process for models and
simulations (M&S) used in support of the system acquisition process. In developing and testing the VV&A process,
SMART project personnel collected a number of “lessons learned”. Those lessons are documented here in a series of
semi-independent articles which describe practical advice for planning and executing various elements of the process.

This Lessons Learned document is intended to provide advice to users of M&S in the acquisition community on how
to accomplish effective M&S accreditation at minimum cost. It is organized around the same table of contents as the
SMART VV&A process description, and it is intended to be a companion to that document. It is hoped that the
articles in this document will give the reader valuable insights into practical VV&A applications, and how to put
together a cost-effective VV&A program.

The “lessons learned” described in the articles in each section of this document are organized around the top-level
work breakdown structure (WBS) elements of the VV&A process. This WBS was developed over the five years of
the SMART project, and its elements are the result of a number of demonstrations of the process for actual
acquisition program customers. The articles in this document are the lessons gleaned while performing VV&A
activities for those real customers.
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Report No.: Report Classification:
JTCG/AS-97-M-008 UNCLASSIFIED

Title: V&V From A to Z: A SMART Approach to VV&A for Acquisition M&S
Issued: March 1997

Sponsor: Performing Organization:

JTCG/AS Central Office Joint Accreditation Support Activity (JASA)
Crystal Gateway #4, Suite 1103 Naval Air Warfare Center, Weapons Division
1213 Jefferson Davis Highway China Lake, CA 93555-6001

Arlington, VA 22202

Author(s):

Muessig, P.; editor
Abstract:

As acquisition programs continue to expand the use of modeling and simulation (M&S) to reduce time, resources
and risk in the acquisition process, there is a growing need to ensure that the simulations are sufficiently credible for
their intended uses. Toward this end, Department of De-fense (DoD) policy requires that simulations be accredited
for each major application. The pur-pose of this document is to describe in detail a set of recommended steps that
lead to a logically sound and justifiable accreditation decision for simulations used in acquisition applications. These
steps are grouped into four major phases: a preparation phase, a planning phase, a verifica-tion and validation (V&V)
phase, and an accreditation assessment phase.

The VV&A methodology is presented in a Work Breakdown Structure (WBS) format This format permits VV&A
planners to integrate VV&A plans and activities into larger M&S objectives within a program. Each WBS element is
defined in terms of required tasking, relevance to the VV&A process, and the contributions of each element to the
credibility of the model(s). This structure facilitates employment by acquisition program officials.

The Defense Modeling and Simulation Office (DMSO) has prepared a draft Recommended Practices Guide (RPG)
for VV&A. All aspects of the VV&A process presented here are consistent with the RPG. Attention was also paid to
making the process consistent with recent DoD and Service directives and instructions regarding M&S management
and VV&A, in particular: DoDD 5000.59 and DoDI 5000.61; AR 5-11 (and its relative, DA PAM 5-11); draft
SECNAVINST 5200.38; and AFI 16-1001. The format and content of the VV&A products produced by the process
described herein have also been standardized. This was done not only to facilitate direct comparison with M&S
acceptance criteria derived from analysis of the application, but also to facilitate the integration of summary results
into the M&S Resource Repository (MSRR) sponsored by DMSO. Thus, this process, in its entirety, reflects a
particularization of the best DoD and Service thinking about VV&A at the levels of both policy and practice with
respect to the model(s) used to support weapons systems acquisition.
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Report No.: Report Classification:
JTCG/AS-97-M-007 SECRET
NGIC-1144-104-97

Title: RADGUNS Antiaircraft Artillery Simulation - Version 2.1
Volume 4. Data Manual

Issued: June 1997 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division

1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202 220 Seventh St., NE

Charlottesville, VA 22902-5396

Author(s):

Dwight FitzSimons, Susan Gordon, Steven Swier, Traci McCormick, Richard
Alley

Abstract:

(U) Volume 4 contains the classified portion of the RADGUNS Volume I. User's Manual, Volume 2. Programmer’s
Manual, and Volume 3. Analyst’s Manual.

Results of testing conducted at NGIC with the current version for
comparison with the user’s results are also provided.

Report No.: Report Classification:
JTCG/AS-97-M-006 UNCLASSIFIED
NGIC-1144-103-97

Title: RADGUNS Antiaircraft Artillery Simulation - Version 2.1
Volume 3. Analyst’s Manual

Issued: June 1997 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202 220 Seventh St., NE

Charlottesville, VA 22902-5396

Author(s):

Dwight FitzSimons, Dr. Robert Ramey, Susan Gordon, Steven Swier, Traci
McCormick, Richard Alley

Abstract:

Volume 3 contains descriptions of individual software routines and methodology employed in the design of the
RADGUNS antiaircraft artillery simulation.
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Report No.: Report Classification:
JTCG/AS-97-M-005

UNCLASSIFIED
NGIC-1144-102-97

Title: RADGUNS Antiaircraft Artillery Simulation - Version 2.1
Volume 2. Programmers Manual

Issued: June 1997 Final

Sponsor: Performiﬂg Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202

220 Seventh St., NE
Charlottesville, VA 22902-5396
Author(s):
Dwight FitzSimons, Susan Gordon, Steven Swier, Traci McCormick
Abstract:

The RADGUNS distribution of software and data allows users to build models of a number of specific ADA systems
in support of weapon lethality and airframe survivability assessments.

Volume 2. is intended to provide information necessary for the correct installation and implementation of the
software on the user’s computer system. This volume provides a list of new features in version 2.1, a list of the
materials delivered with the simulation, and instructions for installation and check-out of the software.

Report No.: Report Classification:
JTCG/AS-97-M-004

UNCLASSIFIED
NGIC-1144-101-97

Title: RADGUNS Antiaircraft Artillery Simulation - Version 2.1
Volume I. Users Manual

Issued: June 1997 Final

Sponsor: Performing Organization:

JTCG/AS Central Office National Ground Intelligence Center (NGIC)

Crystal Gateway #4, Suite 1103 Systems Directorate - Radar and Air Defense Division
1213 Jefferson Davis Highway (IANG-SRA)

Arlington, VA 22202 220 Seventh St., NE

Charlottesville, VA 22902-5396
Author(s):

Dwight FitzSimons, Dr. Robert Ramey, Susan Gordon, Charlotte Blair, Steven
Swier, Traci McCormick, Richard Alley, Grace Bernardo

Abstract:

Radar-Directed Gun Systems Simulation (RADGUNS) is used to evaluate the effectiveness of air defense artillery
(ADA) systems against penetrating aerial targets. It can also be used to evaluate the effectiveness of different
airborne target characteristics (RCS, maneuvers, use of electronic countermeasures, etc.) against a specific ADA
system. RADGUNS is a complete one-on-one simulation, including weapon system, operators, target model (RCS
and Vulnerable areas), flight paths, environment (clutter and multipath), electronic countermeasures, and endgame.
Components of each weapon system are modeled at either the subsystem or circuit level, including the acquisition
and track radar and optical systems, a set of antiaircraft guns, an FCC, and servo system to aim the guns, and a crew
to operate the system. The weapon system models are deterministic, or transfer function type, rather than stochastic
(probalistic). Only the endgame is stochastic. Pulse-by-pulse radar receiver models process target (including
multipath), jammer, and ground clutter returns. Ph and Pk are calculated using the distribution theory. Volume I is

intended to provide information necessary to set up and execute the software on the user’s computer systems. the
information most important to users in this volume are the Program Operation instructions. '
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Report No.:
JTCG/AS-97-M-003

Title: BLUEMAX III Ver. 2.0 Analyst’s Manual
Aircraft Flight Path Generator and Mission Performance Evaluation Model

Report Classification:
UNCLASSIFIED

Issued: March 1997 Final Report April 1996 - March 1997

Sponsor: Performing Organization:
JTCG/AS Central Office ASC/XRE, Bldg 11A
Crystal Gateway #4, Suite 1103 2275 D Street, Suite 10

1213 Jefferson Davis Highway
Arlington, VA 22202

Author(s):
Michael G. Bennett and Stephen H. Ames

Wright-Patterson AFB, OH 45433-7227

Abstract:

This document is the User’s Manual for the BLUEMAX III program which provides information and instructions
enabling the user to run the model. BLUEMAX III is an aircraft flight path generator and mission performance
evaluation computer model. It generates a description of an aircraft’s flight status at user-defined time intervals. The
model can output these data in numerous formats suitable for input into graphics packages and other end-game
models such as RADGUNS and ESAMS. The user controls the aircraft flight profile by either interactively entering
commands or preparing a set of automated commands in an input scenario file. Flight profiles can be made over flat
earth or over Digital Terrain Elevation Data (DTED) generated by the Defense Mapping Agency (DMA).
BLUEMAX III Version 2.0 is an upgrade from the October 1995 release of BLUEMAX III Version 1.0 and includes

many new features including aerodynamic enhancements, an expanded automated command set, additional output
file types, and to fly Great Circle routes between spherical destination points.

Report No.: Report Classification:
JTCG/AS-97-M-002 UNCLASSIFIED
SURVIAC TR-97-018

Title: BLUEMAX III Ver. 2.0 Programmers Manual
Aircraft Flight Path Generator and Mission Performance Evaluation Model
Issued: March 1997 Final Report April 1996 - March 1997

Sponsor: Performing Organization:
JTCG/AS Central Office ASC/XRE, Bldg 11A

Crystal Gateway #4, Suite 1103 2275 D Street, Suite 10

1213 Jefferson Davis Highway Wright-Patterson AFB, OH 45433-7227
Arlington, VA 22202

Author(s):

Michael G. Bennett and Stephen H. Ames

Abstract:

This document is the User’s Manual for the BLUEMAX III program which provides information and instructions
enabling the user to run the model. BLUEMAX III is an aircraft flight path generator and mission performance
evaluation computer model. It generates a description of an aircraft’s flight status at user-defined time intervals. The
model can output these data in numerous formats suitable for input into graphics packages and other end-game
models such as RADGUNS and ESAMS. The user controls the aircraft flight profile by either interactively entering
commands or preparing a set of automated commands in an input scenario file. Flight profiles can be made over flat
earth or over Digital Terrain Elevation Data (DTED) generated by the Defense Mapping Agency (DMA).
BLUEMAX III Version 2.0 is an upgrade from the October 1995 release of BLUEMAX III Version 1.0 and includes

many new features including aerodynamic enhancements, an expanded automated command set, additional output
file types, and to fly Great Circle routes between spherical destination points.
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Report No.: Report Classification:
JTCG/AS-97-M-001

UNCLASSIFIED
SURVIAC TR-97-017

Title: BLUEMAX III Ver. 2.0 Users Manual

Aircraft Flight Path Generator and Mission Performance Evaluation Model
Issued: March 1997 Final Report April 1996 - March 1997

Sponsor: Performing Organization:
JTCG/AS Central Office ASC/XRE, Bldg 11A

Crystal Gateway #4, Suite 1103 2275 D Street, Suite 10

1213 Jefferson Davis Highway Wright-Patterson AFB, OH 45433-7227
Arlington, VA 22202
Author(s):

Michael G. Bennett and Stephen H. Ames
Abstract:

This document is the User’s Manual for the BLUEMAX III program which provides information and instructions
enabling the user to run the model. BLUEMAX III is an aircraft flight path generator and mission performance
evaluation computer model. It generates a description of an aircraft’s flight status at user-defined time intervals. The
model can output these data in numerous formats suitable for input into graphics packages and other end-game
models such as RADGUNS and ESAMS. The user controls the aircraft flight profile by either interactively entering
commands or preparing a set of automated commands in an input scenario file. Flight profiles can be made over flat
earth or over Digital Terrain Elevation Data (DTED) generated by the Defense Mapping Agency (DMA).
BLUEMAX III Version 2.0 is an upgrade from the October 1995 release of BLUEMAX III Version 1.0 and includes

many new features including aecrodynamic enhancements, an expanded automated command set, additional output
file types, and to fly Great Circle routes between spherical destination points.

Report No.: Report Classification:
JTCG/AS-96-V-007

Unclassified
USAATCOM TR-97-D-18
Title: Structural Integrity Determination of a Ballistically Damaged Composite Hub
Flexure

Issued: January 1998 FINAL Feb 1997 - May 1997
Sponsor:

Joint Technical Coordinating Group on Aircraft
Survivability JTCG/AS)

Performing Organization:
Aviation Applied Technology Directorate

U. S. Army Aviation and Missile Command
Crystal Square #2, Suite 1003 Fort Eustis, Virginia 23604-5577

1725 Jefferson Davis Highway, Arlington, VA Sikorsky Aircraft Corporation, 6900 Main Street, Stratford,
22243-5120 CN 06601-1381
Author(s):

N. Calapodas and S. Owsley, AATD

Andrew Criscuolo

Abstract:

The objective of the test program described in this report was to establish baseline ballistic damage tolerance data that
could be used to develop design criteria for a planned advanced helicopter main rotor hub flexure research program.
An RAH-66 Comanche main rotor composite hub flexure ( or flexbeam) was subjected to static testing, ballistic

damage with design threat, and fatigue testing to assess the effect of battle damage on stiffness and the subsequent
growth of the damage due to 1.5g loads.

Prior to fatigue testing the flexbeam, an NDI test was performed to establish its damage level and it was repeated after

the fatigue test was repeated after the fatigue test was completed. The initial cracks propagated and new cracks were
generated. However, the flexbeam maintained the test loads.
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Report No.: Report Classification:

61 JTCG/ME-97-3 Unclassified

Title: System Requirements Specification (SRS) for the Advanced Joint Effectiveness

Model (AJEM)

Issued: December 1997 Final

Sponsor: Performing Organization:

JTCG/AS and JTCG/ME Published under the authority of the Chairman of the
JTCG/ME under the auspices of the Joint Logistics
Commanders

Author(s):

None credited

Abstract:

This System Requirements Specification (SRS) specifies the baseline and long-term requirements for the Advanced
Joint Effectiveness Model (AJEM). This document establishes the capability and qualification requirements for
AJEM that are necessary to support the lethality/vulnerability/endgame needs of the Army, Navy, Air Force and Joint
Technical Coordinating Groups for Aircraft Survivabiltiy JTCG/AS) and Munitions Effectiveness (JTCG/ME). This
SRS provides a description of system requirements that can be communicated to model design specialists. It is not
intended to describe how the requirements are implemented. Technical Task Groups designated by the AJEM
Steering Committee will design all required modules and document them in system/segment design documents (part
of the Analyst Manual). The SRS includes both interface and functional descriptions. The interface description
defines the scope, users, and interfaces that connect the AJEM model with events in the outside world. The objective
of the functional description is to provide a high level, overall description of major system processes necessary for
detailed design studies. AJEM will be a Department of Defense (DoD) standard computer simulation for evaluating
the lethality and terminal effectiveness of antiair munitions and the vulnerability of aircraft and missiles, including
battle damage repair (BDR). AJEM will produce results that are applicable during all phases of weapon system
acquisition from research, design, and development to production test and evaluation. AJEM will provide results that
are observable/measurable for testing and real-world events.

Report No.: Report Classification:
USAATCOM TR 97-D-28 Unclassified
Title: LO Material Operational Usage Evaluation
Issued: October 1997 Final 7/29/93 to 1/31/97

Sponsor: Performing Organization:

Aviation Applied Technology Directorate Bell Helicopter Textron, Inc.

Aviation Research, Development & Engineering Center P.O. Box 482

. (AMCOM) Fort Worth, Texas 76101-0482

Fort Eustis, VA 23604-5577
Author(s):

R. B. Williams

Abstract:

Newer helicopters as well as upgrades/modifications to currently fielded helicopters are relying heavily on the use of
radar absorbing materials and radar absorbing structures (RAM/RAS). The objective of this program was to assess
the durability and reliability and maintainability (R&M) of three OH-58D Desert Storm kit components via extended
flight testing while exposed to a variety of weather conditions. Minor modifications, primarily to provide inspection
access, were made to the Desert Storm kit design to reduce the maintenance concerns that were identified by the
pilots and maintenance personnel. Data including the number of hours flown, weather conditions, pre and post flight
visual inspection reports, and any damage sustained was collected and analyzed at periodic intervals. Damage
assessments and repairability of these kit components with emphasis on restoring the radar signature integrity of the
components were included as part of this program. Pre and post test RCS data was collected on the kit components to
establish degradation time lines on the kit materials. Additionally, laboratory mechanical and environmental testing
as well as outdoor exposure testing were conducted on the RAM/RAS system panels and coupons.
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Report No.: Report Classification:
JTCG/AS-96-V-006 UNCLASSIFIED
USAATCOM TR-96-D-40

Title: Damage Tolerant Thermoplastic Composite Helicopter Tailboom Structures
Issued: September 1996 Final (8/93 - 12/96)

Sponsor: Performing Organization:

U.S. Army Aviation & Troop Command (ATCOM) Boeing Defense and Space Group
Aviation Applied Technology Directorate (AATD) Helicopters Division

Fort Eustis, VA 23604 P.O. Box 16858

Philadelphia, PA 19142
Author(s):
N. Caravasos, R. Freno, R. Luzersky

Abstract:

A design approach to the problem of lightweight damage tolerant thermoplastic composite structures exposed to HEI
internal blast and laser damage is described. The effects of an explosion inside tailboom structures as well as a high
energy laser exposure were studied both analytically and experimentally. Configuration were modeled and solved by
a nonlinear finite element method. The analysis focused on determining the blast loads, fragmentation damage, and
heat damage to be used in the finite element models. Comanche landing loads were initially used to size the structural
elements. The CFD code (PHEONICS) was used to model the expanding two- dimensional pressure profile as an
initial value problem. These pressures were applied to a cylindrical model of structural tailboom configuration, and
displacements and strains were solved. Failures based upon in-plane composite strains and interlaminar shear or
tensile strains were predicted. The results were very encouraging inasmuch as all four tailbooms survived both the
HEI blast/fragmentation and laser damage effects while testing occurred under load without failing the tailbooms.
Minor failures, when they did occur, were due to debond between longerons and skin. Two configurations were
designed, a 'soft' skin and a ‘hard’ skin. All four specimens, two soft and two hard, successfully passed limit load
before damage, laser, ballistic (HEI), limit load after damage, and fatigue tests. Residual shear strengths and the

degree of correlation between the analytically predicted strains and those measured during the blast tests are
discussed. ’

Report No.: Report Classification:
JTCG/AS-96-V-005 UNCLASSIFIED
WL-TR-96

Title: Effects of Electromagnetic Interference on Digital Flight Control Systems
Issued: 5 September 1996 FINAL 12/16/89—06/20/96

Sponsor: Performing Organization:
Joint Technical Coordinating Group on Aircraft WL/FIGS
Survivability 2210 Eigth St Ste 11
Wright-Patterson AFB, OH 45433-7521
Author(s):

Bruce T. Clough
Abstract:

This report is a compendium of technical papers written during several electromagnetic vulnerability investigations of
digital flight control computers. It covers where problems have been seen and why they occurred. It states hardening

suggestions, documents lessons learned, and forecasts future vulnerability for the general class of digital control
systems.
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Report No.: . Report Classification:
JTCG/AS-96-V-004

UNCLASSIFIED
NDC 96-P-0003

Title: Battle Damage Tolerant Composite Wing Structure
Issued: Feb 96 Final

Sponsor:

Naval Air Warfare Center, Aircraft Division
(NAWCAD)

Attn: Code 4331R (David Barrett)

Street & Jacksonville Roads

Warminster, PA 18974-0591

Author(s):
Salvatore L. Liguore

Performing Organization:
McDonnell Douglass Aerospace
P.O. Box 516

St. Louis, MO 63166-0516

Abstract:
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